“VOL. VI. No. 59. APRIL, 1942 


Dealing with the Manufacture, Uses 
and Potentialities of Plastic Materials 





Proprietors - + TEMPLE PRESS LIMITED 
Managing Director - ROLAND E. DANGERFIELD 














Editor - M. D. CURWEN, B.Sc., A.I1.C. 
Offices - Bowling Green Lane, London, E.C.1 








The Case for Carbide 


CLOSE friend has written to us, and of immense importance, but unless they 
with considerable good humour has are translated into large-scale produc- 
timated that when we (that is the tion, they do not add to the financial and 
ditor of ‘‘Plastics’’) die, the word economic welfare of the country. 
farbide ’’ will be found engraved on Chemical manufacture backed by a virile 
heart. chemical engineering industry is a source 
We admit we have given vent to a lot of considerable wealth. 
verbiage on the subject and have The general public regard carbide as 
itten many words without much being restricted to the manufacture of a 
pparent effect. But that is the way of all rather smelly gas, acetylene, for use in 
sh—we each of us have a bee in our bicycle lamps or, on occasion, to light 
We deny, however, that we are _ the streets of London during foggy nights 
ogging a dead horse for there has never and days. The more knowledgeable 
been a horse to flog—the colt has not yet engineering industry knows its greatest 
atrived. and almost only use in this country, 
Carbide and acetylene manufacture in namely, welding and metal cutting. Even 
eat Britain has always been a sore point in Great Britain, where welding and metal 
with us. Here are some of the reasons cutting by acetylene were so reluctantly 
why we want it. adopted; enormous quantities of carbide 
Carbide manufacture and the produc- are used, and every pound of it is 
tion of chemicals from it, give the imported. 
country that makes them a highly valu- What of the chemical possibilities? 
able experience in chemical research, We nearly said ‘‘ plastics possibilities,”’ 
chemical manufacture and chemical for these are so great; but the general 
gineering, branches of science all issue is even greater than plastics. 
fundamentally important to the well-being We could construct a ‘‘ Carbide Tree’”’ 
ofa nation whose future depends on tech- rather analogous to the ‘‘ Coal Tree’’ so 
nical development. In this sense it is no popular 10 or 20 years ago, showing the 
whit behind the dyestuffs or pharma- great number of things that can be pro- 
eutical industries in importance, duced therefrom, but let a plain statement 
although the technique is different. suffice. The following can and are being 
Chemical researches in the laboratory are manufactured from carbide, some of them 
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in Canada, U.S.A., France, Germany, 
Japan, Russia and Italy. None is made 
from carbide in this country. 

(1) Acetic acid and acetic anhydride. 
Both are essential for the manufacture of 
acetate rayon, cellulose acetate plastics, 
chemicals, dyestuffs, etc. At present both 
are imported in this country and are also 
made here from imported molasses. 

(2) Ethyl alcohol. Solvent, dyestufis, 
chemical, explosives, motor fuel, etc., 
made here from imported molasses by 
fermentation. No alcohol other than in 
the form of whisky or beer is made in 
this country from indigenous material. 

(3) Acetone. Essential for explosives 
manufacture; solvent for nitro-cellulose 
dopes. Made from imported molasses. 

(4) Ethyl acetate. Important soivent. 
Made from acetic acid and alcohol. 

(5) Acetaldehyde. Important chemical, 
made here from alcohol. 

(6) Carbon black. Rubber reinforcing 
agent; pigment. Not made here. 

(7) Trichlorethylene. Degreasing 
solvent. Made here from indigenous 
materials. 

(8) Cuprene. A curious polymer made 
in Germany and used for manufacture of 
insulating materials, plastics, acid-resist- 
ing materials, electrodes, explosives, 
linoleum, absorbing agents, etc. 

(9) Vinyl chloride, (10) Vinyl acetate, 
(11} Butadiene, (12) Vinydacetylene.— 
Rubber-like plastics and synthetic 
rubbers. Polyvinyl chloride is made here, 
probably from imported raw materials. 

The foregoing list gives only some of 
the chemicals that can and are being 
manufactured on a large scale. There is 
a far greater number of “‘ possibles’’ 
which have not gone beyond the labora- 
tory. We do not, however, mean that all 
of them should necessarily be made here. 
After all we regard the carbide question 
as coming under two headings, (1) the 
provision of a magnificent training ground 
of a new chemical technology, (2) the pro- 
vision of an insurance against bad times 
which every sound business considers. 

Not that our Government has always 
been at fault in this respect or slow to 
realize the importance of insurance. It 
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has taken out two important insurance 
policies in the past—the dyestuffs industry 
and coal hydrogenation. The first was not 
only wise, but has resulted in a very big 
bonus. The second, the production of 
petrol from coal, was also wise although 
it paid no bonuses. There has always 
been a considerable subsidy to pay for its 
upkeep. Certainly, given the choice, we 
should have -preferred carbide to coal 
hydrogenation, for it was obvious that our 
natural rubber was in greater danger than 





American petrol. 

Do not think that the carbide question 
was not brought up in Pariiament. It 
often was, but industrial and _ political 
racketeers (there is no other suitable word 
for them) stifled the idea. 

There is still time to bring it up again 
—it is not as dead as all that. If Malayan 
and Dutch East Indies rubber plantations 
have been,damaged by the “scorched 
earth’’ policy then we shall get no rubber 
from them for some 10 years after peace. 


Progress in Caffelite 


A® all readers of daily and scientific 
literature know, the Brazilian Govern- 
ment has interested itself in the matter of 
plastics and more particularly in the 
manufacture of moulding powders from 
coffee. Most of us we know are extremely 
sympathetic with the worries of Brazil, 
for the stupendous waste of good§ 
Brazilian coffee, or any other coffee for 
that matter, in time of peace or war is 4 
minor tragedy to the world and a major 
one to the coffee-growing countries. 
Little is known about Caffelite, the 
moulding powder, although it is stated 
that industrial plants have already bees ¢ 





erected and will be working this year. 
The powders are moulded in conven- 
tional presses and the finished goods are 
said to resemble the phenolic resins if 
action. How they are made has not been 
disclosed. Coffee contains a large propor 
tion of cellulose and in the ‘‘ flour’’ form § 
could act satisfactorily as a filler merely, 
that is mixed with synthetic resin. It is 
probable, however, that ground coffee 


bean can be made into a type of mixed 
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resin by treatment with formaldehyde or 
other chemical. The composition of coffee 
is roughly as follows :— 


Gummy matter 20-25 per cent. 


mat. yi --.  %-21 per cent. 
Tannic and _ other 
acids 20-23 per cent. 


Cellulose ... 30-36 per cent. 
Caffeine, etc. (alka- 

loids) 0.6-1.5 per cent. 
Proteins 11-13 per cent. 


In addition there is a small quantity of a 
casein-like material. We have here, there- 
fore, a number of compounds. which, with 
the exception of the fat, are capable of 
being turned into resinous bodies. The 
gummy material is already a partly poly- 
merized or condensed body and tannic 
acid (phenolic bodies), proteins and casein 
all react with formaldehyde. The high 
proportion of fat is a drawback, but pos- 
sibly thiscan be removed without removal] 
of valuable constituents. The presence of 
the cellulose would give a much more inti- 
mate cohesion than wood flour does in 
ordinary moulding powders. 


Now Heat-resisting 
Plastics 


_— technologists continue to 

pursue their researches for the produc- 
tion of better heat-resisting plastics. To 
date, the methods have been almost 
purely mechanical. Thus, resin moulding 
powders are mixed with asbestos or mica 
or other siliceous materials. 

Dr. Yarsley in a recent article in ‘‘ The 
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the British Thomson-Houston Co. which 
relates to the production of new condensa- 
tion products composed of silicon, oxygen 
and at least one methyl group. Here the 
subsidiary groups are not attached to 
carbon as in all organic compounds but 
to the element silicon, the well-known con- 
stituent of clays, mica, asbestos, etc. 


The new products, which are considered 
polymers of methyl silicone, have a 
specific gravity of about 1.2 and have 
excellent dielectric properties. They with- 
stand temperatures of 200 degrees C. for 
several days without discoloration, melt- 
ing or any change except for some 
embrittlement. In vacuo they are stated 
to retain their shape at 550 degrees C. 
The writer concludes that the new 
materials should have many applications 
in the electrical industry. It is stated 
that certain of the silicones effectively wet 
and bond mica, and may thus be used 
in the production of laminated mica 
products. 

The methyl silicones remind us of a 
curious type of material somewhat similar 
in constitution to them, made in the form 
of an alcohol solution and used as a paint- 
ing medium for artists, and for the treat- 
ment of fabric as a fire-prevention and 
water-proofing compound. It was also a 
silicon-organic compound, and on expo- 
sure and evaporation of the solvent 
decomposes to solid silica. We have often 
wondered if a mixture of this alcoholic 
solution with a soluble phenolic resin 
would result in a heat-resistant film. The 
silica would be disseminated throughout 
the resin in a manner that could not be 





Electrician ’’ describes a new patent by surpassed by mere mechanical mixing. 
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PLASTICS: Their Origin and Formation 


2—-CASEIN PLASTICS 


| ue protein matter, the nitrogen-containing organic substance of much living and 
vegetable matter, can be hardened to very tough forms with certain chemicals, 
among which is formaldehyde. Casein is one form of protein, soya-bean protein, 
zein from maize, gelatine, etc., are others. 

Casein plastic, one of the older types, was first introduced about the year 1897 by 
Spitteler, who was desirous of making white boards for school work. The raw 
material is milk, or rather skim miik, and casein is normally produced in large 
dairying districts—France, New Zealand, Argentine, etc. Nearly all manufacturers 
of plastic goods begin their operations with the mixing plant, where the dry casein 
is mixed with water, plasticizers, dyes, etc., prior to extrusion into rods, etc. 

Casein plastics are not moulded in the conventional pressure dyes, but are cut, 
sawn, drilled, turned from rods and sheets. They are very difficult to mould, but 
many investigators foresee a considerable moulding of casein in the future. 
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FINISHED GOODS 


Types of Product: Normally confined almost entirely to the fancy-goods trade, buttons, 
buckles, candlesticks, fountain pens, combs, etc., etc. 
Properties: Tensile strength, 7,000 Ib. per sq. in. 
Water absorption, 5-7 per cent. by weight in 24 hours’ total immersion. 
Remarks: High water absorption limits industrial employment; even so some small use 
is made in the electrical field. 
Trade Names: Erinoid, Lactoid (Gt. Britain); Ameroid, Gala (U.S.A.). 
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THE PLASTIC WALL 


In the February issue the author 

approached this problem from the 

point of view of weather resistanc® 

He now discusses Sound Insulation 
and Heat Loss 


[' is only a matter of months back that 
the subject of prefabricating buildings 
had to be preached as a new gospel within 
the building industry. Already the posi- 
tion has altered appreciably and on every 
hand the question is being asked—not 
whether factory-made houses should be 
made—but how? Parallel to the search 
for new materials and methods there is a 
growing feeling that new standards of 
excellence must be attained by technicians 
if the post-war generations are to be spared 
the disastrous effects of uncontrolled jerry- 
building, as happened after the last war. 
The plastics manufacturer, therefore, who 
aims to adapt his materials for building 
is obliged to meet competition on a new 
high level. Can he make the grade? 

Among the more obvious technical 
improvements would be those of better 
control of Heat Loss and Insulation 
against sound transmission. Frankly, the 
scientific approach to these problems is of 
comparatively recent origin and for what- 
ever meagre data we have the Building 
Research Station has to be thanked. 
Valuable tests have also been made on 
proprietary materials in the manufac- 
turers’ own laboratories, but the over- 
simplified results, culled from their cata- 
logues, are frequently misleading. 


Heat Loss 


The choice of material for walling is 
not generally based upon thermal conduc- 
tivity or heat loss. Other considerations 
such as weather resistance, cost, ease of 
erection, strength and decorative effect 
are more often the decisive factors. This 
should not be construed as meaning that 
heat loss is unimportant. The reason 
would appear to be that in traditional 
methods of construction the loss of heat 
through windows, doors and cracks is so 


By T. WARNETT KENNEDY, 


Dip. Arch. (Glas.) A.R.1.A.S., 
of the Building Plastics Research Corp., Ltd. 


great that even marked improvement in 
the heat insulation qualities of the 
material itself, often at great cost, does 
not substantially solve the problem. In 
a room with average window area the 
heat loss through the wall itself may be 
only one-third or less of the total. Modern 
architects enthuse over their ability, by 
using up-to-date systems of construction, 
to design sun-trap rooms, forgetting that 
in our climate large areas of single glazing 
can create intolerable conditions for the 
greater part of the year. As the facts of 
heat loss become more generally appre- 
ciated, however, the demand for double 
glazing and airtight joint construction 
will become more insistent. 


Heat Loss and Ventilation 


It will be realized that this problem 
cannot be reasonably divorced from that 
of ventilation, especially where coal fires 
are used and a constant supply of air is 
necessary to create draught. The tradi- 
tional architect usually relied upon the 
tenant’s common sense with regard to the 
opening and shutting of windows and, 
failing that, the draught was drawn by 
the heat of the fire from the cracks 
beneath doors or from window surrounds. 
The tendency to-day, however, is to press 
for the use of controlled ventilation 
either through louvres or by a duct from 
the outside carrying air supply directly 
to the hearth. One can anticipate, there- 
fore, that as scientific methods of control 
are perfected the architect will become 
increasingly fastidious about heat loss 
through walling material itself. It is 
hoped that the new age of factory pre- 
fabrication of houses by precision 
methods will help to set up standards of 
fitting and all that is implied thereby. 

When one comes to consider the insulat- 
ing qualities of plastic materials, it is 
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revealed that no data has been charted 
for comparative purposes. It is urgently 
necessary that plastics manufacturers 
should set their research staffs to work on 
these problems immediately under the 
guidance of the Building Research 
Station, who have worked out useful 
methods of computing the thermal resist- 
ances of almost all known _ building 
materials. Despite the lack of compara- 
tive facts, the plastics technician knows 
that the insulating qualities of most 
synthetics are of a very high order indeed. 

The motorcar industry has long been 
interested in the substitution of plastics 
for metals in the making of car bodies 
where substantially higher heat and sound 
insulation is expected. It is known that 
the thermal conductivity is low and 
plastic surfaces are sympathetic to the 
touch. The coefficient of thermal conduc- 
tivity of aluminium alloy, for instance, is 
.35 as against less than .¥v008 for certain 
grades of phenolic resin. 


Sound Insulation 


Perhaps the most urgent problem of 
industrial housing is that of achieving 
higher standards of insulation against 
sound transmission. Present standards 
are pitifully low and entail a _ con- 
stant wear and tear on the nervous 
system of the occupier. The prob- 
lem is much more complex than is 
apparent and scientific methods, at least 
for small structures, are not far advanced. 
The choice of material for dividing walls, 
although important, is not necessarily the 
decisive factor. Sound may travel (a) 
through the division wall; (b) through 
open windows, doors, cracks or similar 
air paths; (c) through continuous floor 
beams or continuous parts of the struc- 
tural frame. Most dividing walls are of 
composite construction and_ structure- 
borne noises may be readily transmitted 
through the medium of wall ties or con- 
tinuous parts such as door frames, etc. 
The Building Research Station have 
charted the insulation values of various 
materials and constructions in terms of 
their ‘‘average reduction fector’’ (in 
decibels) . 


This factor is a rough-and- 
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ready convenience which serves in place 
of exact methods applicable’ only to 
special problems. 

It is invariably advantageous to have 
air space between two leaves of partition 
provided they are properly isolated from 
each other rather than to use a single 
homogeneous partition. of the same 
weight. The effective insulation may be, 
in fact, doubled. In many constructions, 
absorbent material is, packed within the 
hollow of a division wall, but opinion is 
divided on the efficacy of this method, as 
the material may act as a bridge for 
sound. 

The question of sound transmission is 
another powerful argument in favour of 
double glazing as the noises through open 
windows are known to travel along an 
external wall and re-enter the building 
at another point. 

A definite relationship has been demon- 
strated between the weight of a solid wall 
and the degree of sound insulation, which 
is said to increase approximately as the 
logarithm of the weight per unit area of 
wall. In the case of light plastic pre- 
fabricated structures the minimum weight 
may be economically impossible of 
achievement and it becomes more than 
ever essential that in every other respect 
the design of the building should be care- 
fully considered for sound transmission. 
Here, again, data on the properties of 
plastics is lacking, but it is a shrewd guess 
that these materials are intrinsically suit 
able for noise insulation, especially if used 
in lightly pressed porous slabs rather than 
the conventional pressed laminated sheet. 
The new synthetics and their design for 
specific purposes must be considered 
together. Here is a field for research and 
development where the rewards to society 
will be of a high order. 





Save Paper and Bones 


The country has done remarkably well in 
salvage generally, although there are still 
great quantities of both paper and _ bones 
that are thrown away and which could be 
made into ammunition containers, fuse- 
boxes, fertilizers, glue and the dozen and 
one other items wich help the war effort. 
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PLASTICS IN AIRCRAFT 


PLASTICS 85 


A Letter from Mr. J. D. North 


(Boulton Paul Aircraft Ltd.) 


In view of*the criticisms of Mr. North's talk 
contained in our editorial in the February issue of 
“Plastics,” we are glad to publish the following 


letter we have received from him. 


To the Editor, ‘‘ Plastics.’’ 
Sir, : 

In your issue of February you were 
good enough in your leading article 
to notice my talk to the Institute of the 
Plastics Industry. In view of the fact 
that the opinions attributed to me were 
almost diametrically opposite to those 
which I was endeavouring to express, I 
fear that, to use a phrase of Surtees, 
I must have employed language ‘‘ more 
technical than intelligible.’’ I under- 
stand that the text is to be reproduced 
in the Journal of the Institute, and I 
hope that it will be more intelligible in 
the reading than in the hearing. I would 
like, however, to have the opportunity of 
making some specific corrections. 

First of all, I should like to make it 
quite clear that what I was asked to talk 
about was what the aircraft manufacturer 
wants from thé plastics industry, and not 
what he has already got. -For that reason 
I made little, if any, mention of those 
plastic applications at present employed 
which are technically indistinguishable 
from many applications in general use 
outside the aircraft industry. I did, how- 
ever, make a number of inquiries from 
firms in the industry who are specially 
interested in plastic applications, and I 
cannot do better than quote the following 
extract from one of the replies which I 
received which sums up the general 
reaction :— 


“The general reaction now is—When 
the plastics industry have something 
good to offer and are in a position to 
test fully their results and to supply 
definite and authentic technical data 


on strength and_ similar _ essential 
information before expecting orders for 
aircraft parts or components (which 
have still to be designed as plastic 
parts to be sound), then the aircraft 
designer can do something with the 
proposal to change his materials.’’ 

I think it is perfectly true to say that 
the plastics industry have never been 
called upon in the course of their ordinary 
trade to produce evidence relating to 
mechanical and physical properties of 
plastics which are adequate’ for serious 
application to structural and mechanical 
engineering. I certainly refrained from 
giving any quantitative scientific com- 
parison between plastics and metal, 
principally because the information is not 
available for the purposes of making a 
scientific comparison. I did, however, 
endeavour to analyse qualitatively the 
relationships between the properties 
which, in my view, were significant in 
most aircraft applications of the type 
common!y known in the aircraft industry 
as ‘‘stressed parts.’’ This definiticn 
covers a much wider field than bodies and 
wings. Most engineers are well acquainted 
with the fact that aircraft have to be 
light, but the different significance ct 
lightness in relation to strength,. and 
lightness in relation to strength and size, 
is not so widely understood outside the 
aircraft industry. 

I certainly made no reference to “‘ the 
stupendous stresses which the big 
machines undergo ’’ since the stresses are 
a function of the material employed and 
are not necessarily larger in big machines 
than in small ones. What is significant 
in scale is the extent to which under com-- 
pression stress both stability (a function 
of geometry and the rigidity of the 
material employed) and the _ sheer 
strength of the material determine the 

Cc 








load which a member will take under 
compression. There is, so far as I know, 
no unique value of ‘‘ crushing strength ’’ 
for any material, and I certainly did not 
show ‘‘ how much lower is the crushing 
strength of all plastics compared with 
metals.’’ As a matter of fact, ample 
demonstration has already been made 
that plastic members can be produced 
having a higher specific significant com- 
pression strength than most materials yet 
employed in aircraft construction. I find 
no reference in my text to coefficient of 
expansion and my recollection of the 
relevant extemporary interjection was 
that I drew attention to the fact that the 
thermal coefficient of expansion in the 
case of reinforced phenol formaldehyde 
was actually considerably lower than the 
figures quoted in published data sheets 
which were based on ad hoc tests 
designed to furnish information to trans- 
former designers. Thermal expansion is 
not particularly alarming, but the effect 
of moisture is more serious. 

With regard to brittleness, it was my 
endeavour to point out how much the 
crude analytical methods of structural 
theory as used in practical engineering 
were dependent on the form of the stress- 
strain diagrams of the materials employed 
to correct the errors in the approxima- 
tions used, and how this had its physical 
counterpart in the behaviour of structures 
of anything other than the most elemen- 
tary form. 

So far from a desire to convey the 
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impression that I could not conceive any 
form of known plastics that could replace 
metal, I believe that we have already 
sufficient evidence to lead us to believe 
that this can be done to a very wide 
extent, and that the technical problems 
are not insoluble provided their existent, 
is recognized and the necessary effort is 
made to solve them. You will, therefore, 
appreciate that-I, holding these opinions, 
would be the last person to suggest that 
the Timm and Vidal experiments are 
completely ridiculous notions .or that the 
moulded plastic car is a proposition to be 
jeered at. 

It is, however, one thing to believe that 
the technical solution to the problem can 
be found and another to be quite sure 
that the application of that solution is 
economically justifiable. Here, I think, 
the evidence insufficiently adequate to 
express an opinion with any confidence. 
One thing, in my view, is certain and that 
is that plastics ‘‘ should not be dealt with 
by the methods of metal fabrication.” 
The whole purport of my technical argu- 
ment was intended to emphasize this 
point. 

I shall be very glad to hear personally 
from any plastics technologist who may 
be interested in developments on the 
lines indicated in my talk, and I should 
welcome their collaboration, as it would 
be possible to discuss aspects of the situa- 
tion which, foy obvious reasons, are not 
appropriate to a function of a semi-public 
nature, J. D. Nortu. 











Waterwheel Guide Bearings 


Substitution of laminated phenolics 
for lignum vite, a natural tropical wood, 
has increased the life of waterwheel guide 
bearings from 3} to 14 years. Interesting 
data regarding this application are given in 
‘“ Modern Plastics,’’ January, 1942. 

Before the change was made, the lignum 
vite in the bearings was replaced on the 
average of once every three or four years. 
Originally installed with a clearance of 
.015 in., the bearings wore .050 in, in this 
time. Changing bearings means a labour 


cost of about $100 and a loss of 20 hours 


in power generation. Moreover, unbalanced 
shafts caused by rocks in the runner resulted 
in additional loss in generating time. Due 
to the low water absorption of the material, 
it was possible to install the bearing with 
a clearance of .009 in. This is three-fifths 
the clearance when lignum vite was used. 
During the past four years the bearing weat 
averaged .0025 in. as compared to .015 it. 
for lignum vite. Since .050 in, is com 
sidered the maximum allowable clearance,t 
is expected that the material will last 14 
years. The bearings were fabricated from 
Micarta and manufactured by Westing- 
house Electric. 
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LLUSTRATED here are 

two rolls of Lassolastic 
tape for aircraft-wiring 
identification purposes > 
the .use of standard 
cartons should be noted. 
In the foreground is a 
multi-core cable with 
individual leads identi- 
fied by means of the tape. 


Identification System 


Although the Method Outlined Here is Primarily 
Intended for Aircraft Control and General Cable 
Identification, Indications are that it is Destined 
in the Future to Find Far Wider Fields of Utility 


HE association of a pharmaceutical 
"| manufacturing concern* with self- 

adhesive identification tape finds an 
explanation in the fact that the concern 
itself which originated this material has 
had some 10 years’ experience in the pro- 
duction of self-adhesive surgical strap- 
pings and plasters, as well as in that of 
self-adhesive tapes for various industrial 
binding and sealing purposes. 

The initial impetus leading to the ‘pro- 
duction of Lassolastic identification tape 
came from an aircraft manufacturing 
company, which approached the concern 
for assistance in devising a quicker and 
simpler means of labelling up the tompli- 
cated network of cables found in modern 
aircraft. The manufacturers* began 
experiments on the basis of their already 
well-known sealing tapes, and eventually 
produced an identification ‘tape which 
tomplied with the requirements of the 





*Herts Pharmaceuticals, Ltd., Welwyn Garden City. 


aircraft industry and the A.I.D. In use 
it was shown to reduce considerably the 
time taken to handle and install the elec- 
trical systems in aircraft. 

The tape comprises a thin, perfectly 
transparent, rubber hydrochloride film 
(Pliofilm, a product of the Goodyear Tyre 
and Rubber Co., U.S.A.), with  self- 
adhesive back, and printed at equa] inter- 
vals with any required inscription in 
indelible ink. The inscription intervals 
may be varied somewhat according to 
the purpose for which the tape is destined; 
thus for pipelines the intervals will be 
larger than for, say, control panels, the 
former requiring a clear run at least equal 
to a little more than the circumference of 
the part, whilst the latter requires nothing 
more than convenient cutting space. 

It is important to notice that the base 
itself is ideally adapted for colouring and 
printing to suit any requirements, a point 
of some importance as will be indicated 
later. The tape, incidentally, is supplied 











88 


on rolls from which individual markers 
may be cut‘as required. 

The chemical and mechanical proper- 
ties of the base are of some importance. 
Chemically rubber hydrochloride is very 
inert and resistant to ageing either in store 
or in use; it is furthermore characterized 
by low capacity for water absorption; thus 
in comparison with acetate films it is very 
advantageous for the purposes cited here. 
It does not harden and become brittle 
with age, nor is it liable to disintegrate if 
constantly exposed to moisture. Indeed, 
tests have shown that it is highly resistant 
to water and oils. 

Mechanically, the tape is strong, pliable 
and highly elastic, properties which it 
retains at all normal temperatures. 
Method of manufacture, however, and 
chemical properties of the base are not 
such as to commend it for use in the 
neighbourhood of strongly heated parts. 


Ease of Application 

The tape, which is 0.002 in. in thick- 
ness, may be tightened around a wire or 
cable very readily with the fingers to form 
a firm, tight and close-fitting sleeve, quite 
impermeable to liquid. It is to be noted 
that no dismantling of cable terminals or 
fittings of any kind is called for; if the 
point to be identified is accessible to the 
hand then Lassolastic tape can be 
employed. 

The adhesive emulsion used on the tape 
is specially prepared for the purpose and 
ensures immediate and permanent adhe- 
sion to any dry surface without heating or 
moistening. No devices are required to 
rub down; pressure from finger and 
thumb is sufficient. 

The colouring and printing also call for 
some additional notice in that identifica- 
tion cannot be erased until the base sub- 
stance itself has been quite destroyed. 

It will be appreciated that in use a 
medium of this type to be really effective 
must not only be of sufficient mechanical 
strength to stand heavy handling with- 
out destruction, but must, at the same 
time, in no way interfere with opera- 
tional details in connection with the 
cables upon which it is employed. 
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The strength of the Pliofilm. base is such 
that no difficulties ensue with regard to 
the first point, whilst the very thinness of 
the material, 0.002 in. as stated, indicates 
that in use with a slight overlap a maxi- 
mum diameter increase of 0.005-0.006 in. 
is all that is to be expected. Thus in 
pushing through passages in control 
boards, through tubes or eyes, the identi- 
fication ‘sleeve need not be expected to 
cause jamming of a cable, whilst the close- 
fitting nature of the sleeve makes it 
equally certain that contact with the walls 
of the orifice through which it is passed 
will not cause cockling of the tape. 

For straightforward work of this type, 
then, Lassolastic tape is ideal. It has, 
however, another property of interest and 
value, that is, not only is it highly elastic, 
but, in addition, exhibits a combination 
of mechanical properties enabling it to 
form by placing pressure to most com- 
plicated contours, such as embossing, 
fluting, and so on. To irregular surfaces 
of this nature it will adhere just as readily 
as to plain or cylindrical surfaces. 


Systematic Packaging 


In the packaging of the identification 
tape, attention has been paid to the desir- 
ability of maintaining the material in a’ 
clean state and to ease of finding from a 
number of variously printed types the 
particular identification code required. 
For this reason the material is supplied in 
standard 10-yd. lengths wound on pro- 
tective spools of ‘standard diameter, 
themselves packed in cartons of 4 
standard pattern marked with a facsimile 
inscription. This method of packing 
ensures that the tape is both clean and 
easy to handle. 

In use for aircraft work, the roll of 
tape will be taken from its position in the 
rack at the edge of the wiring table, the 
requisite length unrolled as directed, cut 
off, not broken (this would be ill-advised, 
as the material has a high longitudinal 
tensile strength and ‘‘ tearing ’’ would 
result in a. high percentage of waste), 
wrapped round the cable at the specified 
position and smoothed down with finger 
and thumb. 
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Before .briefly considering other fields 
of application for this material, it is 
obvious that the value of the tape for air- 
craft electrical systems can be amply 
exploited for radio transmitters and 
receivers, and in general telephone and 
telegraphic apparatus. 

A particularly interesting application in 
electrical industries is the labelling up of 
large domestic fuse boxes, and the identi- 
fication of points in similar units on low- 
tension apparatus in industry. In this 
way rapid checking is facilitated whether 
or not a diagram be used simultaneously. 

However, apart from this field, there 
are others of equal note; machine tools, 
for example, can be numbered up on 
dismantling for storage or transmitting by 
rail, thus facilitating reassembly. 


Stock Identification 


Of particular interest would be a 
development of the system embodying, 
according to present requirements, two or 
possibly three-coloured tape for the iden- 
tification of steel and non-ferrous stock in 
rough stores in engineering works. 
Identification at the moment for these 
purposes is usually by means of paint or 
lacquers, a tray of assorted colours of 
which are carried around, the materials 
being marked up on entry into stock, and 
usually, re-marked after cutting. 

It is important to notice that this paint- 
ing technique, simple though it may be. 
involves wiping the material clean, and 
entails the use of brushes, whereas a 
taping system needs no further care than 
the application of the appropriate 
coloured strip to the dry surface. 

For small parts, castings and so on, 
sections of tape could be cut off and 
tapidly applied, and would provide a 
useful additional safeguard apart from the 
stock card, which will usually be found 
in the bin and which, just as frequently, 
is written out in pencil and so smudged 
with greasy finger marks that only faith 
and familiarity enable the rough store- 
keeper to enterpret its contents. 

A small identification tab on each cast- 
ing would overcome this difficulty and 
might prove a safeguard in view of the 


‘specimen 
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present influx of new labour unfamiliar 
with the requirements of engineering 
works. It might, in this connection, be 
possible, incidentally, to run not only a 
standard colour scheme of identification, 
but, furthermore, to aid those not so 
accustomed to handling metals in the 
rough to print on the tape the actual 
nature of the material or its B.S.I. or 
D.T.D. code lettering. 

For museums or libraries, Lassolastic 
identification tape, with suitably modified 
code letters or numbers and colours, 
should prove of great value. Mineralogical 
samples, for example, which are fre- 
quently identified by standing upon 
printed cards furnished with a number, 
are subjected to what might be described 
as a safety system of identification in that 
a small gummed label with a correspond- 
ing number is usually stuck to the 
itself. Such labels, besides 
being difficult to stick on, invariably drop 
off after a few years and cause a great 
deal of confusion; identification tape is of 
a far more permanent nature. 


Book Classification 


In libraries indexed according to the 
decimal system, the labels commonly 
attached to each book, or to one or more 
books in each section, tend, if of paper, 
even when varnished, to lose their clarity. 
It is suggested that a suitable colouring 
and number scheme might be arranged 
for the use of Lassolastic tape. 


A.S.T.M. Standards 


New supplements to the 1939 Book of 
A.S.T.M. Standards bring up-to-date 
information regarding the methods of 
testing which have been developed by the 
various Committees and approved by the 
Society. These supplements relate, respec- 
tively, to the same materials covered in the 
triennial Book of Standards, namely: Part 
I, Metals; Part II, Nonmetallic Materials, 
Constructional; Part III, Nonmetallic 
Materials, General. . The latter volume con- 
tains 11 new or revised tentative methods 
for testing plastics. Price, $7.00 complete, 
one volume $3.00, from American Society 


. for Testing Materials, 260, South Broad 


Street, Philadelphia, Pa. 
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Plastic Building Components 


An architect’s conception of the place 

of plastics in certain building structures. 

Details of well-established non-plastic 
products are given 


FTER the series of excellent contribu- 

tions by Mr. Kennedy and others in this 
journal, the difficulties as well as the 
necessity of the development for plastic 
building components is fairly clear to 
readers. A considerable amount of 
research is being already uncertaken by 
some firms along these lines, and if these 
efforts can be pursued on a broader basis 
there is a fair chance that the plastics 
industry may become, sooner or later, one 
of the contributory industries of the 
building trade. 

The importance of planning for the 
post-war needs of the building trade has 
been already often discussed. It may 
be noted that developing building com- 
ponents in .general is not essentially a 
peace-time investigation. Building must 
go on during the war. Factories are 
nearly as important as the tools, and 
storage buildings, hutments, hospitals, 
schools, hostels are constructions of 
undoubted importance. It niust be also 
remembered that many of the building 
components and materials which are suit- 
able for transportable or semi-temporary 
buildings are equally suitable for the 
needs of shipbuilding, vehicle construc- 
tion, etc. 


The Outlines for a Programme 


Plastics are already being used by the 
building trade in many indirect ways. 
The present suggestions are only meant 
as an investigation of the possibilities of 
‘‘ designed ’’’ or predetermined com- 
ponents for the direct use of the builder. 
The electrical industry makes extensive 
use of plastics in a well-designed, well- 
used manner, and this development 
might serve as an example for further 
investigations. 


By G. FEJER 


First, it appears to be necessary to 
investigate the’ whole field of building 
activities and to create a large number of 
tentative ‘‘ designs,’’ whether these are 
of immediate use and commercial value 
or not. 

Secondly, every design must be 
analysed from both the production and 
marketing point of view. Every design 
(with the analysis) representing an initial 
idea. may be useful for immediate 
exploitation or it may be pigeon-holed 
until the time of necessity arises. Such 
work, if carried out in an organized and 
systematic manner, may be of benefit to 
the plastics industry as a whole as an 
attempt to form a link with building 
reqyirements. 

The complexity of the problems of the 
distribution of such components can be 


approached properly only after having | 


solved the main questions of design and 
having analysed their features carefully. 

The number of these tentative designs 
is likely to run into many hundreds, but 
before going into the details of any pat- 
ticular design we must try to classify the 
possibilities from a technological point of 
view. 

The writer attempts to classify the 
main products for the purpose of the 
present short survey in the following 
manner :— 

(1) Pliable sheeting. Building mate- 
rials which are being used in conjunctioa 
with rigid materials and have to be sup- 
ported along the whole surface. 

(2) Semi-rigid and rigid sheeting. 
This group comprises all the main pro- 
ducts which are being used generally by 
a fairly wide-spaced framework, or caf 
be used with supports not cioser thaf, 
say, 14-18 ins. 

(3) Small, rigid sheet-like components 
with shaped edges. This group mainly 
includes tile-type products generally, 
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components which are designed for a 
specialized means of support and when 
their repetition follows a predetermined 
scheme. 

(4) Extrusions, lath strips, etc., includ- 
ing the most important components which 
are characterized by their section and 
can be made in great variety of lengths. 

(5) Finished articles of more intricate 
design for built-in units of building 
equipment, etc. 

(6) Small components for the use of 
1-5, e.g., fixing devices and sundry 
objects. 

This division may appear somewhat 
unscientific, but it may serve our purpose 
of surveying the different materials 
and components from the same angle. 
Every chapter includes a very brief refer- 
ence as to the available non-plastics, and 
some suggestions by the writer as to the 
general aspects of the plastic materials, 
compared with the older types of 
structure. 

Nearly all the products described in 
16 are either entirely non-structural or 
semi-structural components, as the possi- 
bility of the use of plastics for load-carry- 
ing structures involves very detailed static 
examination and appears to be more 
remote. 

The suggestions and ideas on the 
aspects of plastics do not refer to any 
particular brand or composition of the 
plastic family. As soon as we come to 
the details of some of the concrete designs 
the readers will be able to realize what 
kind of plastic is most suitable for the 
purpose. The range of building require- 
ments is so varied that it is safe to say 
that all plastics can play a part in the 
development. We do not favour a search 
for nothing else but the ideal plastic 
material with characteristics superseding 
everything else. We may find ample 
work by using the materials on hand for 
improving upon the generally known 
building materials. 

The data, and various details referring 
to some of» the characteristics of the 
popular products, their availability, range 
of stock sizes, etc., have been based on 
the standards as they existed at the out- 
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break of the present war. There is a 
further possibility of inaccuracy to note, 
viz., the figures received from various 
authorities may not be based on the same 
testing methods. 

Although all six groups contain 
materials or components which can be 
made transparent or translucent either in 
plastics or in inorganic material, the ques- 
tion of transparency has to be investi- 
gated separately, mainly for the reason 
that heat insulating ‘‘skin structures’’ 
show vastly different characteristics 
when made of transparent material. The 
non-transparent products can be com- 
pared with each other with a fair 
accuracy by indicating their heat-conduc- 
tivities; translucent products, however, 
are necessarily subject to transmission of 
infra-red radiation, a factor which changes 
many a question of scientific heating 
economy in such a complex manner that 
some translucent products give a diamet- 
rically opposite effect to a _ similarly 
composed opaque material. 


Pliable Sheeting 
(a) Established Forms and Their Use 


Sheetings which 
are being laid on 
a surface or sand- 
wiched as an 
interlayer serve 
mainly the follow- 
ing purposes: 
insulation against 





moisture and 
damp, roofing, 
heat insulation, floor covering, and 
decoration. There is no material which 


would be equally ideal for all these pur- 
poses. The heat insulating products have 
generally a quilt-like texture and have to 
be especially protected against moisture 
penetration. The perfectly impervious 
and durable metal sheeting, on the other 
hand, has no capacity of thermal insula- 
tion when used as a single smooth sheet. 

For the present argument we may dis- 
card the details of the numerous floor 
covering, heat insulating and decorative 
materials. 

Insulation against moisture is an essen- 
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Table 1. 
Material Main purpose Average Weight, Average Average Mens 
thickness Ib. /sq. ft. width length ductivity* 
Single-ply roofing felt | Floor construction; 
roofing; wall struc- 
tures... ‘ 0.22-0.33 I yd. 24 yds. 0.70 
Multi-ply bituminous 
sheeting Flat roofs. General 
insulation against 
moisture oe 0.33-0.56 I yd. 24 yds. 0.70 
Lead-cored bitumen ° 
sheeting Dampcourses and Strips as per 
foundations . }"-1" 5-6 requirement _ 
Copper sheets Roofing; decorative 24 S.W.G. 1-1.2 2’ 8”-3'6"| 4'-5' 6” 2,088.0 
| roofing and weather- 
Lead sheets \ proofing; expansion | 16-12 S.W.G. 47 7'-12' 15'-60' 242.6 
| joints; foundation 
Zinc insulations, etc. 0.03 1"-0.041"| 1.16-1.54 ; 7'-8' 764.9 








*Thermal conductivity is expressed as B.T.U. per hour, per sq. ft., per 1°F., per I” thickness. 


tial problem of roofing and foundation 
work in every type of constructional 
method. The pliable sheetings used in 
conjunction with timber, brick, concrete 
or steel structures can be divided into two 
large groups; first, the materials of the 
roofing-felt type; secondly, the non- 
ferrous metal sheetings. 

The ‘‘roofing-felt type’’ includes a 
large variety of products generally con- 
sisting of one or more layers of fibrous 
material such as felt, hessian, paper, etc., 
impregnated with bituminous substances, 
asphalt and also asbestos. As the majority 
of these materials is liable to damage 
when exposed directly to heat and/or 
friction, the sheets are either protected 
with a grit-surface or laid under a protec- 
tive layer of gravel, tiles, etc. When used 
under heavy pressure the sheets are often 
combined with metals, e.g., lead. (Note: 
B.S.S. 747 deals with roofing felt.) 

Copper, lead and zinc are mainly used 
for roofing work or more generally as 
layers of insulation against moisture and 
damp, in expansion joints, foundations, 
damp-courses. There is a marked 
difference in methods of fixing. We may 
compare some of the features of these 
materials in Table 1 above. 

It has to be noted that builders and the 
architects have smooth-working and 
efficient building service and technical 
advice at disposal and some of the 


makers of roofing felt materials generally 
undertake the fixing jobs. The Copper 
Development Association, the Lead 
Industries Development Council, and the 
Zinc Development Association are in con- 
stant touch with the building require- 
ments. (Note: B.S.S. 849 represents the 
code of practice for fixing zinc roofing. 
B.S.S. 61 is also of some interest to 
readers in conjunction with the above.) 


(b) Suggestions for the Development of 
Plastics 

There has been some success in the past 
along the lines of resin-bonded papers and 
fabrics. There seems to be no difficulty 
in producing a tough, pliable plastic 
sheet which can be exposed to weather, 
friction or pressure without getting 
punctured. 

The close mesh fabrics plus suitable 
bonds and fillers may result after experi- 
ment in something which is superior to 
the building papers. The use of extruded 
resinous filaments as base should also be 
investigated more closely. Such a plastic 
sheet could be combined with the quilt 
type of heat-insulating products as well 
as incorporated in the multiple lamina- 
tions of, say, flat roof structures. The 
requirement of sizes does not entail manu- 
facturing difficulties. ‘ 

The sheeting must be verminproof and 
rotproof, while the behaviour under pres- 
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sure of masongy is an important con- 
sideration if it is intended for use in 
foundations. 

We may examine the range of possibili- 
ties in more detail later. Colour range 


‘and beauty of the texture are not 


important for this purpose. Furthermore, 
it is not absolutely essential to insist on 
nothing but flameproof material. The 
sheet is intended for use in conjunction 
with concrete, cement and masonry in the 
first instance, and the reasonable require- 
ments of safety can be easily maintained 
If we examine the behaviour of some of 
the non-plastic materials detailed above, 
in the presence of heat or fire, we will 
find that the standard can be met easily 
with most plastic materials at our 
disposal. 


Semi-rigid or Rigid Sheetings 
(a) Established Forms and Their Use 


Wallboards can 
be classified 
roughly into six 
“femilies,”” 
according to their 
main character- 
istics, namely: 
(1) Paper pulp 
boards. (2) Low- 
density fibre 
boards. (3) Semi-hard boards. (4) Hard 
boards. (5) Paper-faced plaster boards. 
(6) Thicker insulating slabs made of com- 
pressed, treated wood-wool or the like. 
There are over 60 different brands, each 
brand being available in a good range of 
thicknesses, sizes and various textures. 
The manufacturers have undertaken 
extensive experiments during the past 20 
years, have popularized these products, 
and have met many requirements of the 
building trade and vehicle construction 
with very good results. Improvements are 
still being carried out because ‘there is no 
board which is universally ideal for 
all purposes. Table 2. gives some 
information on only two of the types 
(average figures), that is on insulating 
board and hard board,*since these two 
appear to be the most interesting for our 
consideration. Low-density insulating 
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boards are used mostly for the purposes 
of lining wall structures, as interlayers in 
walls, and in conjunction with floors and 
ceilings. They can mostly be used as a 
plaster base. The hard boards are less 
insulating but more rigid and can be used 
without further surface treatment. Hard 
boards have usually one smooth face, 
which is moisture resisting. 

It is advisable to fix these boards on a 
rigid framework. The distance between 
the supports should not be too great, 1 ft. 
6 ins. being a good average. Some of the 
brands are claimed to be flameproof, but 
the majority could be described as ‘‘ non- 
flam’’ or ‘‘slowly combustible’’ in the 
same sense as these expressions are under- 
stood in the plastics trade. 

Plywoods show varying characteristics, 
according to the wood they are made of, 
and are generally suitable for the same 
purpose as wallboards in addition to their 
decorative and industrial values. The 
rapid development of the plywood 
industry and the astonishing results of 
suitability for many purposes is well 
known to the reader; newer varieties, 
such as the resin-bonded, flameproofed, 
metal-faced boards, will further extend 
the fields of their use. 

Asbestos cement components have the 
advantage of being more fireproof than 
the majority of the materials mentioned 
above. The characteristic properties of 
this material have led to an entirely new 
manner of construction, and the makers 
have succeeded in making a concentrated 
effort for evolving a complete ‘‘ code ot 
practice’’ in a relatively short time. Not 
only flat sheets but eaves, ventilators, sur- 
rounds, frames, etc., can be used in a way 
that entire buildings (industrial type) can 
be erected with asbestos cement material. 
The designs as well as the whole principle 
of structural development of this industry 
may be well worth study by plastics 
technologists. Architects and builders are 
constantly kept informed and helped with 
technical service by the various branches 
of .the very progressive Cement and 
Concrete Association. 

For a rough comparison of the various 
features of the products mentioned we 
may consult Table 2. 

D 
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Material 


Main purpose 








Low “pied arenes 
boards. 


Hard boards 
Plywood, 3-ply to 9-ply 


Asbestos cement boards 


Coloured opaque -_ 
sheets .. . 


Ceilings and walls .. 


Exterior and interior 
work .. és Rs 

Interiors, etc. .. 

Roofing and wall struc- 
tures, utilitarian 
buildings . 


Wall lining (baths), ex- 
ternal work 








Table 2. 
Si 

Average Weight, a Theme 

thickness Ib./sq. ft. Width Length ductivity 
y"-5" 0.5-0.7 2'-5' 4-16’ 0.33-0.54 
b"-*&" 0.75-1.00 2'-5' 4-16’ 0.75-0.78 
yr” Be 2' 6-5! 5 7" ae 
y-$," 3.00 | 2'6"-4'5”| 3'-10' _* 
fs"-1' 4-12.7 8”-5' 0” 10”-12' 2.06-4.730} 

















* Figures on the insulation of various asbestos cement products are somewhat confusing, as “ The 


American Bureau of Standards”’ 


states 2.7 (at a mean temperature of 86° F.). 


Some ore shingles 


have been tested (Peebles)*and stated to have a conductivity much higher, i.e., 6.00 B 
¢ According to Willard (mean temperatures of testing not stated). 


Glass Sheeting. It may appear unusual 
to compare coloured and opaque glass 
side by side with other wall-covering 
materials, but it may be remembered that 
there has been a rapid development in the 
manufacture of this kind of sheeting, 
available in a wide range of colours and 
useful sizes. On the other hand weight 
and brittleness impose limitations on the 
use of these sheets. 


Suggestions for Plastics 

The various plastic boards may be suffi- 
ciently well known to the readers, 
although they are less known to archi- 
tects and builders. The considerations of 
the stock sizes of laminated p!astic boards, 
the dearth of technical building service, 
as well as the relatively high cost of pro- 
ducts have so far imposed a rather narrow 
field on the uses—as far as the building 
trade is concerned. The success of these 
boards in other fields, such as the elec- 
trical industry, cabinet making, and fancy 
goods trade, presents a different picture. 

We have to make and introduce plastic 
boards which are superior to the tradi- 
tional materials, thus securing a foothold 
in certain fields of construction because 
of their quality, rather than to try to 
compete with well-established materials 
by limitation. 

Thermal Insulation. 
that there are, 


It may be noted 
as yet, no wallboards 


which combine low heat conductivity with 
a tough water-repelling surface. The 
problem can be solved by using plastics. 
The low conductivity can be obtained by 
cellular structure, whereby the density 
of the board, shape and distribution of 
the cells control the thermal conductivity. 
This problem has been approached in the 
past by making boards by gasifying the 
plastic compound when liquid; thus the 
solidified boards show subsequently a 
structure incorporating bubbles or cells of 
air or gas. Although research on this line 
has already resulted in excellent products, 
the writer would like to suggest another 
line of apprcach to the problem. The idea 
is briefly the lamination of perforated 
sheets. From the point of view of rigidity 
and insulation it appears to be the best 
plan to use in the centre of the board a 
sheet with large perforations. This could 
be laminated symmetrically with thinner 
and denser sheets. Both faces should be 
preferably finished with entirely non- 
porous thin sheeting. 

Besides the considerations of the 
thermodynamics extreme lightness of the 
boards should be aimed at; limitation as 
to thickness, however, is by no means 
enforced by the considerations of labour 
or fixing practice. Such boards could be 
easily made with water-repellant and 
blisterproof surfaces, their lightness and 
porous structure would certainly secure 4 
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fairly important field of uses. The thick- 
nesses and shapes of the perforations could 
be slightly varied, thus giving an instru- 
ment to build up laminations for different 
performances, and could be marketed in a 
wide range of specifications. The sketch 
below explains the principle. 

Indirect uses of plastics in conjuction 
with rigid boards have been developed in 
the past, as there is a wide use for plastic 
sheetings as facing material on various 
‘“non-plastic ’’ boards. There is further 
development to be expected on that line, 
although architects do not seem to be 
enthusiastic about imitation veneers and 
are not very fond of shiny surfaces and 





Fig. 1.—Scheme showing insulation sheet 
built up from three types. 


very bright colours. Plastics can and will 
produce more attractive textures which 
will enable the architect to use com- 
posite boards for larger surfaces. Acoustic 
considerations alone suggest, for example, 
a whole range of possibilities for creating 
sound-absorbing surfaces. (See Section 3.) 

The ‘! dead flat ’’ shiny surface is not 
only less pleasing but we have to bear in 
mind that it might be wiser to make some 
allowances for deflection and distortion, 
while matt finish combined with textured 
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surface will certainly be more satisfactory. 
This, of course, is more than a question 
of imitation, it involves new design. 


Small 
sheet-like 
ponents with 
shaped edges. 
This cumbersome 
title indicates a 
group of materials 
which could more 
simply be desig- 
nated 7 se 
Basically all the various roofing, flooring 
and _ wall-covering. tiles have been 
evolved out of the desire for providing a 
protective ‘‘skin’’ by using small units 
of identical size, in the most economic 
way. The fixing is generally strictly pre- 
determined, as these units are not sup- 
posed to be cut or altered on the job. 
These units are actually perfectly finished 
articles in themselves, rather than mate- 
rials to be shaped by the workman. This 
is the main difference between tiles and 
the larger-sized sheetings, although prac- 
tically all semi-rigid or rigid sheetings can 
be cut into tile-like units. But this is not 
merely a question of size, as the majority 
of tiles have finished, shaped edges, or 
intricate design, which are factory made 
features. 

Tiles are good examples for the proper 
way of approaching factory made 
standardized units, which, however, 
grant the architect considerable freedom 
of design. 


rigid 
com- 





Since we look at these products with 
an eye on immediate plastic possibilities, 
and since roofing, flooring and _ wall- 
covering elements are well known to the 
readers, we may omit the description of 
roofing elements such as slates, shaped 
roofing tiles (clay), asbestos tiles, etc., as 
well as the many variations of natural 
and artificial stones, which are being so 
widely used in construction. 


Flooring units which should be closely 
studied by the plastics trade include the 
wood-mosaics, parquet types, rubber tiles 
(homogeneous or mounted on rigid inor- 
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ganic blocks), linoleum tiles, cork tiles 
and asphalt composition tiles. 

If we concentrate on the materials suit- 
able for internal and external wall-cover- 
ing, it may be interesting to single out 
two groups of tiles which are the’most 
contrasting, from a technical point of 
view. These are (a) faience, quarry tiles, 
glazed tiles, and flooring tiles, and (b) 
low density (or acoustic) tiles. The 
importance of the latter cannot be com- 
pared favourably from a commercial 
point of view with certain types which 
we have not mentioned above, but this 
technical contrast may indicate two 
extremes, between which there is. still 
room for a great deal of improvement. 

The common features oi the tiles 
belonging to group (a) are tc be found 
in their manufacture as well as in the 
way of fixing. These rigid tiles always 
require a well-finished static surface, to 
which they are being attached by an 
intervening layer of cement. 

Faience units are used either for 
external or internal surfaces; the tile sizes 
can be rather large (18 ins. by 24 ins. is 
not unusual) and the average thickness is 
about 1} ins. There are many com- 
ponents which are suitable for solving all 
details without using any additional 
materials. Skirtings, cappings, etc., have 
been designed in large varieties, in sizes 
corresponding with the ‘‘ mesh.”’ 

Floor tiles with non-slip surfaces and 
many colours are well known to the 
reader; these generally do not exceed 
18 ins. by 18 ins., the average thickness 
being 1 in. Glazed tiles such as the 
varieties } in. to } in. thick are generally 
used for internal covering of wall surfaces 
as well as for decorative purposes. The 
‘mesh ’’ size is generally not exceeding 
12 ins. by 12 ins. 

Again we find a large variety of addi- 
tional units, not only corners, angle-beads 
and similar-shaped surface components, 
but fitments of all kinds. Quarry tiles are 
also very popular and one is inclined to 
think that the excellent.service which the 
manufacturers give to the building trade 


has a direct effect on their popularity. * 
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There are many different makes of tiles 
belonging to the four groups mentioned 
above, and if we examine the varieties we 
may find that one maker of quarry tiles 
may turn out nearly 30 different sizes 
and some 50 corresponding fittings. 

(b) Low density tiles or acoustic tiles 
are made of materials similar to fibre- 
board, and can be attached to any semi- 
rigid surface either by adhesion or by 
nails. The material is porous and addi- 
tional perforations of the surface give a 
further sound-absorbing value. These 
tiles are nearly exclusively made for 
acoustic purposes, and it is stated that 
the coefficient of surface sound absorp- 
tion of a certain brand is as high as 
90 per cent. The extreme lightness and 
unbreakable nature of the tiles, their soft, 
porous surface and high moisture absorp- 
tion are characteristics which are quite 
the opposite to those of normal tiles. 
Nevertheless, the heat and sound-insulat- 
ing properties and ease of application 
have secured a good field for their use. 

The thickness of the tiles of this 
description is about 1 in. 


Suggestions for Plastics 


Tiling is an agreeable way of surface 
covering, as there are no joint-covering 
laths and cover strips, which often create 
a number of difficulties on some systems 
of panelling. As the joints are generally 
filled with cement, the whole surface 
becomes something like a _ continuous 
skin: nevertheless, the weakness of the 
tiling is still the jointing, and there is an 
opportunity for improvement, which can 
be solved with plastics. It is tempting to 
think that popular tiles could be imitated 
in plastic material, but it is even more 
tempting to try to unite the advantages 
of the glazed tiles with the lightness and 
insulating value of the acoustic tiles, and, 
going even a step farther, to work out 
special sizes and special sections of the 
joints. 

The practical difficulties which the 
plastics technologist still has to solve are 
not too large, and by no medns more 
strenuous than the routine work of the 
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Fig. 2.—The versatility 
of the plastic tile. 


faience tile maker. The manufacturers 
of this heavy type of material have often 
to reckon with the risks of transport, since 
the architect specifies that the material 
has to be transported to the site by the 
manufacturer. The sizes of the tiles are 
subject to variations according to the 
conditions of firing. 

Fig. 2 shows a rough idea of one 
of the principles which may lead to 
plastic tiling. A mesh system similar to 
the normal, say 6.ins. by 6 ins., may be 
chosen; for the larger surfaces this size 
may be multiplied. Such plastic tiling, 
sealed with plastic cement on the joints, 
can be used not only in the orthodox 
way, but, in addition, it is suitable for 
covering semi-rigid surfaces; it is also 
possible to make up whole wall sections 
or entire wall units assembled in the 
workshop, and transported to the spot 
Tteady for final assembly. Details of this 
idea will be more carefully investigated 


later in these pages in conjunction with the 
item of ‘‘ The Transportable Minimum- 
Bathroom.’’ 

Generally, the principle of subdividing 
larger surfaces into small-mesh shapes is 
convenient from the plastics point of 
view, because compression moulding 
methods are practicable for all such com- 
ponents and because slight distortions 
which may occur do not resuit in disturb- 
ing the quiet pattern. 

Another aspect in which such tiles 
could be made in a way superior to the 
usual types is that cellular or hollow 
structures for heat insulation could be 
combined with water and damp-proof 
surfaces. 

A further development worthy of 
investigation is the fabric-backed plastic 
tile. With the use of certain plastics a 
large surface could be made and rolled 
up as a mat for transport and storage. 


(To be continued ) 













LEAN, 
GENERAL ENGINEERING 


Rationalization of 
Machine Design 
necessitates very com- 
plete knowledge 
regarding stress distri- 
bution in metallic 
masses forming 
machine components. 
No ideal method of 


stress determination exists so _ far, 
according to Almen, reported in the 
S.A.E. Journal for February, 1942. 
Nevertheless, we consider that this 


authority is not fully appreciative of the 
result of photo-elastic stress analysis. 
This was referred to in ‘‘ Plastics’’ for 
February, 1942. A further work has now 
come to hand, namely, that on photo- 
elasticity by Max Mark Frocht, associate 
professor of mechanics, Photo-elastic 
Laboratory, Carnegie Institute of Tech- 


nology, Pittsburg (London: Chapman 
and Hall, Ltd.). Design based on 
abstract calculation or the: use of 


approved formule always requires gener- 
ous factors of safety, which, for 
very highly rated parts, reach such values 
that they might be termed “‘ unsafety’’ 
factors. Stress analysis involving the use 
of transparent plastics and polarized light 
removes a great source of uncertainty, as 
irrespective of preconceived notions as to 
stress distribution, such distribution is 
automatically rendered visual. Frocht 
specifies for an ideal photo-elastic material 
the following properties ;—Transparency, 
machinability, high optical sense of sensi- 
tivity, suitable hardness, absence of 
undue optical or mechanical creep, 
freedom from initial internal stress, iso- 
tropy, linear stress-strain, linear stress- 
fringe relations, rigidity, constancy of pro- 
perties during moderate changes of 


temperature, and often moderate costing. 


PLASTICS 


World’s Industry 
Employs Plastics 
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Celluloid, Bakelite, Marblette, Phenolite 
and Trolon cast resins, glass and gelatine, 
have been used, and even transparent 
rubber, but celluloid was used as far back 
as 1906, and it is interesting to note that 
the ageing of this material seems to have 


a beneficial effect in that it tends to ensure 


constant optical properties. 


AIRCRAFT 


Indicative of grow- 
ing application of 
plastics in aircraft is 
the widespread study 
of the detailed 
mechanical properties 
of these materials for 
operation under highly 
specialized conditions. 
Thum and Jacobi.have recently studied 
tensile binding and torsional loads at 20 
degrees C. in relationship to the resin 
content and mould condition. Endurance 
torsional tests were shown to be of par- 
ticular importance in the case of lamin- 
ated materials in which spalling might be 
induced. Whilst similar tests on flat 
specimens with wood-flour filler exhibit 
remarkable damping capacity under 
fluctuating stress of high frequency. 
Where alternating loads are applied at a 
value slightly above the endurance 
strength this damping capacity is not so 
pronounced. Notch sensitivity is of 
importance where impact stresses are 
encountered was shown to be subject to 
complex laws. Rather remarkably bend- 
ing tests demonstrated that the laminated 
time strength of drilled bars of plastics 
with textile fillers is higher than that of 
undrilled bars. This in general is contrary 
to the position for metals. A strong dif- 
ference is noticed between fracture 
characteristics for endurance and impact. 
In the case of plastics with paper fillers 
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reinforcement with steel wires induces an 
increase in endurance bending strength 
up to 190 per cent., the corresponding 
increase in specific gravity being only 7 
per cent. The method of embedding the 
wires is somewhat unique and has not 
before been used. For thin plastic sheets 
the use of light alloy wires is proposed, 
piano wires being reserved for difficult 
plate. Creep phenomena in _ phenol- 
formaldehyde resins appears to be condi- 
tioned principally to the structural con- 
dition of the resin binder. Cast resins and 
materials with wood-flour fillers have 
higher creep values than similar resins 
with textile fillers which possess, however, 
higher elastic hysteresis. The elastic 
modulus in compression is lower than that 
in tension, hence bending stresses tend to 
be focused in zones of compression rather 
than of tension. 


ELECTRICAL 


Metal coatings on 
non-metallic surfaces 
are being intensively 
studied at the present 
time in America, in a 
drive to find substi- 
tutes for metals, but 
without sacrificing the 
metallic appearance. 
Silver coatings on non-metallic surfaces 
have been thoroughly treated by I. R. I. 
Hepburn in the November, 1941, issue of 
‘“Metal-Finishing,’’ and the December, 
1941, issue of the same paper starts with 
an extensive survey of the whole field by 
Samuel Wein. In the first article electro- 
typing is mentioned as the largest applica- 
tion of electro-forming. It is stated that 
this industry is about 100 years old and 
about 300 electrotypers are working in the 
U.S.A.; they produce printing plates 
worth $30,000,000 per annum. The pro- 
cedure in coating non-metallic surfaces is : 
roughing, cleaning, application of priming 
film, deposition and finishing operations. 
For the silvering of Plexiglas, which is 
described in detail, about four different 
silver solutions have to be used suc- 
cessively, 
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Cellular rubber as 
a substitute for 
natural cork has been 
developed by the U.S. 
Rubber Co., and is 
said to be of half the 





specific gravity of 
natural cork, to be 
water tight and to 


have lasting buoyancy, as the cells are 
absolutely separated. It is clasmed that 
the new material is 10 times as water re- 
sistant as cork. It has, further, the pro- 
perties of a bad conductor of heat and to 
be of great resistance against oils, acids 
and fire; it is durable and can be easily 
machined. This material is said already 
to have been manufactured to the extent 
of over four million square ft. and utilized 
for the production of life-jackets, pontoon 
bridges, rafts, as well as for self-sealing 


tanks in aeroplanes. 


TEXTILES 


Textile fibres are 
discussed by R. 
Haller, who notes 
various materials now 
being tried out to 
tackle the continental 
textile fibre problem 
(Schweizer Archiv 
7/1941/281). He refers 
mainly to experiences during the last war, 
since which time considerable progress has 
been effected. The tendency was, and is, 
to replace wool and cotton-wool. From 
the casein product of Ferreti (Lamital) 
licences paid represented the only finan- 
cial gain. Lamital exhibits low strength 
when wet, is difficult to dye, particularly 
when mixed with wool, and may smell 
unpleasant in the wet condition, etc. As 
a wool substitute it does not correspond 
to expectations, and at the present time 
has found only special applications in the 
hat industry. Cellulose wool (Zellwolle) 
has numerous special properties, but is, 
in general, inferior to cotton wool, in par- 
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ticular from the point of view of costs. 
Flax and hemp have been tried out for the 
preparation of textile fibres similar to 
cotton wool by “‘ cotonization.’’ A better 
proposition is to subject only the waste 
of hemp to such processes. Nettle plants 
already supplied in the Middle Ages quite 
valuable fibre. The raw fibre supplies 
only 6-8 per cent. useful fibre, and the 
dressing is expensive, whereas the equiva- 
lent flax fibre produces 16-20 per cent. 
useful fibre. With regard to its value for 
spinning, nettle fibre is not so good as 
cotton wool. Broom wood (Sarothamus 
scoparies) may be utilized as film. The 
lupine, belonging to the papilionaceous 
plants, is not very suitable. Reed (typha) 
has a bast-fibre content of 20-30 per cent., 
and it was used by Claviez in Aadorf, 
Saxonia, during the last war for textiles 
for light coats. Other probable suppliers 
of textile fibres are peaty earth, potato 
plants (actually a genuine bast fibre, but 
almost impossible to utilize), mulberry 
trees (in Italy). Paper fibres are also 
mentioned by Haller, and the difficulties 
already encountered in dyeing the textiles 
in a dye bath without the material 
disentegrating are mentioned in particu- 
lar. Artificial fibres are discussed in 
another article in the same issue by Th. 
M. Egger, and an interesting review of 
numerous industrial products is given. On 
the basis of viscose the following materials 
are known, Zelta from Emmenbriicke, 
Vistra B and W (types produced by I.G. 
Farben), Flox and Floxalan (the latter 
with roughened and with grained sur- 
faces, respectively) of Vereinigte Glanz- 
stoff Fabriken, Snia Fiocco of the Snia 
Viscosa, Schwarza fibre of the 
Thueringische Zellwollwerke is distin- 
guished by great affinity for dyes, 
whereas Tolusa, a _ coarse fibre, is 
suitable only for the carpet manufacture. 
Hydrophobe fibres on viscose basis are 
Vistra XTh of I.G. Farben, various Phrix 
zellulose wools of Schlesische Zellwoll- 
werke in Hirschberg, Schwarza W.A. and 
others. Cellulose wools, i.e., those with 
affinity for dyes approximately equal to 
wool, are for instance Vistralan of I.G. 
Farben, Artilana of Schlutius, Slowlna of 
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Batia, Cisalfa of Cisa, the French fibre L 
and the Belgian Fibramin. Really good 
affinity for wool dyes is only shown by 
Vistralan. Cuprama of the I.G. Farben is 
produced according to the copper-oxide- 
ammonia process. The following cellulose 
wcols are produced by the acetate process: 
Azeta of I.G. Farben, Rhodia of 
Rhodiaseta, Drawindla from Wacker. By 
combined ordinary cellulose wools with 
esters the A.K. products of Ciba have 
been obtained. Casein cellulose wools are 
Lanital or Tiolan. Other artificial fibres 
mentioned are glass-fibres, synthetic 
Nylon fibres, Neophil, a sewing cotton, 
and Vinyon. 


MISCELLANEOUS 


% Plastic materials for 
the temporary fixing 
of diamonds and gem- 
stones to special 
holders are referred to 
by Grodsinski in his 
work on _ diamonds. 
For splitting, the 











diamond is_ fixed 
by a cement on a holder. The same 
applies for the cutting or bruting 
process, as well as the sawing. Gem- 


stones are fixed by another kind of cement 
to a stick for grinding and polishing. 
Similar cements are applied for grinding 
and polishing micro-specimens of minerals 
and metals. <A special appendix to the 
book treats of the older cements on wax 
and shellac bases, as well as the new 
synthetic resins and cold cements. For 
gemstone work a transparent medium of 
good heat conductivity, melting at about 
200 degrees C., is required. Fan 
blades 44 ft. long and weighing 25 Ib. 
each produced in laminated Textolite by 
The General Electric Co. have been 
supplied to the’ Foster Wheel Company 
for fitting to cooling towers. - The blades 
are considerably lighter than similar units 
in metal, but are of almost equal strength, 
whilst they give no difficulty with regard 
to corrosion or the maintenance of paint 
films and other protective media required 
on metal blades. 
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Metal Protection— 
by Plastic Sheet and Film 


PLASTICS 101 


The universal problem of corrosion is so 


fundamental that the following notes con- 
stitute a valuable addition to the existing 


literature on the subject 


By 
E. E. HALLS 


Table 1.—Relative Moisture-proofness Values of Various Membrane Materials. 























Average weight of Relati ‘ 
, Thickness, water in mgms. repay eimai hee 
Sample Material inches penetrating in first — —, 
five days of test — 
(a) Blank test (no membrane) — 134 1.0 
(b) Varnished paper (yellow) .. 0.003 7 0.05 
(c) Varnished silk (yellow) 0.004 7 0.05 
(d) Varnished silk = 0.004 5 0.04 
(e) Cellulose acetate 0.0005 76 0.57 
(f) Cellulose acetate 0.0010 56 0.42 
(g) Cellulose acetate 0.0025 36 0.27 
(h) Cellulose acetate 0.0030 35 0.26 
{i) Cellulose acetate 0.0050 29 0.22 
(j) Cellulose acetate 0.0050 56 0.42 
(k) Cellulose acetate 0.0105 14, 0.10 
(I) Regenerated cellulose film 0.0012/0.0016 161 1.0 
(m) Moisture-proofed regen. cellulose 0.0009 to 0.0018 4to /8 0.03 to 0.13 
(n) Heat-sealing, m.-p. regen. cellulose 0.0010 6 0.04 
(0) Pliofilm .. ihe és wa 0.0010 | 0.01 
* a previous article, general wrappings ole, serving as sight windows and for 


were compared, plastics and _ non- 
plastics, in a broad manner on the basis 
of quality claims for the purpose, with 
particular reference to moisture prcofness. 
The present subject calls for consideration 
of similar qualities and deals with some 
aspects of plastics for the protection of 
metal work from corrosive influences. It 
will give attention to plastics generally in 
sheet and film form and avoid reference 
to organic applied coatings of enamel, 
paint or lacquer as this latter is such a 
wide field in itself. Material presented in 
the previous article will be referred to 
without unnecessary repetition. The fol- 
lowing problems will be discussed and 
illustrated :-— 


1. Film materials as membranes for 
direct metal protection. 


2. Transparent plastics with a dual 


protection of instrument mechanisms. 


3. Plastic coverings for metal protection 
by extrusion or moulding processes. 
> 


The plastics referred to will embrace 


such materials as _ cellulose acetate. 
regenerated celluloses, Pliofilm, rubber. 
methyl methacrylate, polystyrene, and 


polyvinyl chloride as representative of 
materials in established applications and 
having particular merit in the present 
instance. 


1. Film Materials as Membranes for 
Direct Metal Protection. 


The manner in which membranes fulfil 
the important function of directly protect- 
ing rather easily corrodible combinations 
of metal components under severe cor- 
roding conditions can well be illustrated 
by the telephone transmitter. The delicate 
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Table 2.—Relative Moisture-proofness Values of 0:0010 Cellulose Acetate with Various 
Applied Organic Finishes (Two Coats). 


























Relative moisture-proofness number 
Average weight of 
; ; water in mgms. 
— ee penetrating in first | Celjulose acetate, | No membrane as 
four days of test. no finish as unity unity 
(a) Blank, no membrane .. 160 — 1.0 
(b) Cellulose acetate, no finish — a 72 1.0 0.45 
(c) Clear cellulose brushing lacquer .. 58 0.80 0.36 
(d) Tung oil varnish, brushed .. 14 0.20 0.09 
(e) Glyptal synthetic varnish, brushed 23 0.32 0.14 
(f) Bituminous paint, brushed ‘ 10 0.14 0.16 
(g) Polystyrene lacquer, brushed 26 0.36 0.16 
(h) Shellac varnish, brushed 13 0.18 0.08 
(i) Cellulose lacquer, sprayed . 34 0.47 0.21 
(ji) Cellulose synthetic lacquer, ‘sprayed 20 0.28 0.12 
electrical mechanism of this comprises requires additional protection against high 
what is known as a “‘ capsule,’’ which, humidity and condensation, or actual 
in modern instruments is housed in a water spray or saliva, originating from the 


bakelite moulding. The latter provides 
mechanical protection from handling in a 
general sense, and corrosion protection for 
the more robust exterior portions of the 
metal capsule case and cover. The con- 
tinuity of the moulded container, however, 
must be broken of necessity by a perfor- 
ated area or grille to ‘give sound waves of 
speech access to the sensitive diaphragm 
of the capsule. It is this diaphragm that 


speaker. Thin membranes have fulfilled 
this purpose to a more or less satisfactory 
degree since the inception of the sensitive 
type of capsule that is almost universally 
employed to-day. 

It is thought that a sketch showing the 
constitution of a capsule should prove 
helpful in visualizing many of the prob- 
lems associated with the diaphragm, its 
manufacture, assembly and _ service. 


Table 3.—Effect of Artificial Ageing upon Moisture-proofness Values of Moisture-proof 
Regenerated Celluloses. 


























Relative moisture-proofness 
Average weight of number 
— 0.0010” moisture-proofed regenerated water in mgms. 
P cellulose after ageing as under— penetrating infirst| M.-p. regen. Blank, no 
- five days of test cellulose as membrane as 
unity unity 
(a) Blank, no membrane pss ce 134 _ 1.0 
(b) Blank, m.-p. regen. cell., no ageing 4.0 1.0 0.03 
(c) Severe creasing .. 6.4 1.6 0.05 
(d) Exposure to dry heat at 60°C. for | day 7.4 1.85 0.06 
(e) Exposure to dry heat at 60°C. for’42 —_ 20.0 5.0 0.15 
(f) Immersion in water for | day 4.0 1.0 0.03 
(g) Immersion in water for 42 days .. 4.8 1.2 0.04 
(h) Subjection to cyclic humidity for 42 days 7.6 1.9 0.06 
(i) Immersion in acetone for | hour .. i 82 20.5 0.61 
Relative moisture-proofness 
number 
0.0010” heat-sealing moisture-proofed 
regenerated cellulose after ageing as Heat-sealing Blenk. no 
‘ollows— m.-p. regen. “9 cok ae 
cellulose as eee 
unity Y 
(j) Blank, heat-sealing m.-p. regen. cell., no ageing .. 6.0 1.0 0.04 
(k) Exposure to dry heat at 60°C. for 42 days 28.4 4.7 0.21 
(1!) Immersion in distilled water for 42 days 6.8 1.1 0.05 
(m) Subjection to cyclic humidity for 42 days 10.0 1.7 0.07 
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Accordingly this is given in Fig.“1, which 
shows a modern capsule in section. The 
aluminium alloy diaphragm (A) is firmly 
seated on the case (B) by the spun- 
over closing ring (C); both the latter com- 
ponents are of nickel-plated brass. The 
diaphragm is protected against moisture 
condensation and dirt by the thin mem- 
brane of plastic film material or varnished 
silk (D), and from mechanical damage by 
the perforated cover (E) of nickel-plated 
brass. The carbon granules are contained 
at FF in the extension chamber of the 
case, the inside surfaces of which are insu- 
lated by a cellulose enamel coating. The 
electrical circuit is carried on the one side 
through the moulded carbon electrode 
(G), which is fixed in a brass holder (H) 
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ence acoustic performance by increasing 
weight. With thin diaphragms, the prob- 
lem is very different. The thinner raw 
material is appreciably less corrosion 
resistant by virtue of points or lines of 
strain and weakness. Rolling marks, 
rolled-in-grit, lines of high strain due to 
forming, or of undue thinness where 
““draw ’’ has occurred in forming, are 
all potential sources of weakness. The 
thin gauge of the material has little sub- 
stance to offer to severe corrosion influ- 
ences. Consequently, adequate protection 
against corrosion is essential to service- 
ability in all cases. The problem, how- 
ever, is not a simple one, and the ideal 
method of protection has not yet been 
approached in commercial practice, 


Table 4.—Relative Moisture-proofness Values of 0.001” Pliofilm after Artificial Ageing Tests. 











: Relative moisture-proofness 
Average weight number 
Sample Ageing test conditions pore in ed 
Pliofilm Blank, no mem- 
five days of test as unity brane as unity 
(a) Blank, no membrane .. 134 _ 1.0 
(b) Pliofilm, no ageing... 1.0 1.0 0.007 
(c) Normal storage for two years 1.0 1.0 0.007 
(d) Exposure to dry heat at 60°C. for 42 days 28.5 28.5 0.21 
(e) Immersion in distilled water for 42 days .. aa 6.8 6.8 0.05 
(f) Subjection to cyclic humidity test for 42 days .. 10.0 10.0 0.07 

















insulated from the case by means of bush 
and washer (JJ). On the other, it is com- 
pleted through the carbon electrode (K) 
which is held in a drawn aluminium alloy 
cup extension (L) of the diaphragm to 
which it is fixed with the soft aluminium 
rivet (M); thence the circuit continues 
through the diaphragm and case itself. 
The carbon chamber is sealed by a pack 
of Swiss silk washers, metal washer and 
spring shown at N. 

Although a specific case, Fig 1 may 
be regarded as a typical make up. 
It clearly shows where bimetallic contacts 
can occur, and where metal contact is 
essential for electrical conductance. The 
metal diaphragm is of aluminium light 
base alloy and is only 0.003 in. thick, 
as against 0.020 in. in earlier capsules. 
With thick diaphragms, slight corrosion 
was of relatively little consequence and 
enamel coatings did not appreciably influ- 


although much advance has been effected. 
Protection not only has to take care of 
ordinary fluctuations in atmospheric 
influences, but also for intense moisture 
condensation from the breath of the 
speaker, the damaging influences of these 
being much enhanced by the existence of 
bimetallic junctions, usually due to con- 
tact with brass. Protection by chemical 
processing, anodic oxidation or applied 
organic films of lacquer or enamel is not 
so simple as appears at first sight, the 
delicate diaphragms being difficult to 
handle through such processes, electrical 
contact being required, and organic 
applied films materially increasing weight 
and thickness. Protection is in conse- 
quence achieved primarily by _ the 
stretched membrane of moisture-prcofing 
material. Thus the general purposes trans- 
mittér uses a stretched varnished silk 
covering. For most general purposes, this 
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form of protection is solely relied upon, 
but heavy duty transmitters such as those 
installed in kiosks may additionally have 
the face side of the diaphragm enamelled. 
The important function of the membrane 


becomes apparent. Moisture condensing 
or deposited upon the aluminium 
diaphragm would immediately start cor- 
rosion attack, accelerated by direct con- 
tact with brass which is highly electro- 
negative to aluminium. Upon an 
enamelled diaphragm, this attack would 
be delayed but would still start due 
to moisture penetrating the enamel 
film, especially at discontinuities. 
The enamel, too, would deteriorate 
under such conditions. With a 


membrane, the liquid water would K 


be kept away from 
the diaphragm, and 
only that portion 
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mechanitally strong to tensile or bursting 
stresses. It has drawbacks. It “‘ ages,” 
becoming brittle, and with the varnish 
coating powdering or peeling, particularly 
under tropical conditions. It may become 
sticky or even only slightly adhesive, and 
in consequence under certain conditions, 
particularly if it stretches, it can adhere 
to the diaphragm, damping the latter and 
impairing its efficiency or proper function- 
ing. Again, the available minimum thick- 
ness of 0.003 in. is a serious shortcoming, 


}—— D 


He ——E 





passing through as G 
vapour due to per- 
meability of the 
membrane would be 
of serious  conse- 
quence. If the mem- 
brane is highly per- 
meable, much would 
pass through and 
condensation would 
occur on the diaphragm with temperature 
drop. With a highly impermeable mem- 
brane, the possibility of liquid water 
between the membrane and the diaphragm 
would be remote, and the small amount 
passing through would tend to return in 
the reverse direction when the liquid water 
outside the membrane had evaporated. In 
the event of perfect impermeability of the 
diaphragm no transfer takes place, and 
the ideal is most nearly approached pro- 
vided that a small quantity of drying 
absorbent (e.g., silica gel) is included 
within to remove the water vapour 
initially present, and=which would be 
damaging in a closed atmosphere with 
fluctuating temperatures. 

In practice a highly impermeable mem- 
brane is employed. Varnished silk of 
thickness 0.003 to 0.004 in. is most widely 
employed because it satisfies the imper- 
meability required, as well as_ being 


H—» 














F Fig. 1.— Diagram- 

















matic section 

through typical 

M transmitter capsule 

—the waterproof 

membrane _ is 
shown at D. 

















strictly limiting’ the sensitivity of the 
capsule that design could otherwise 
achieve. Ojil-varnished paper possesses 
similar characteristics, except that it is 
mechanically inferior to tear or bursting 
stresses. 

The ideal plastic film has not yet been 
commercially established, and all the 
requirements cannot be met in a single 
product. It is interesting to examine the 
possibilities, however, on the practical 
basis of seeking a material of the order 
of 0.001 in. thickness, having similar 
moisture-proofing properties to the 
varnish silks, satisfactory strengths, and 
if possible improved “‘ ageing ’’ charac- 
teristics. 
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The available plastics in film thick- 
nesses of the order of 0.001 in. comprise 
the cellulose acetates, regenerated cellu- 
loses, rubber hydrochloride films, and 
polystyrenes, while future possibilities add 
the polyvinyl chloride and polyethylene. 

Dealing first with moisture per- 
meability, the data presented in the pre- 
vious article show that cellulose acetate 
falls a long way short of the ideal material 
in this direction. The relative moisture 
permeability values for materials of 
immediate ‘interest, averaged where pos- 
sible, are repeated for convenience in 


°o 


> a o 






BLANK 


PAPER 


VARNISHED SILK 


1 
VARNISHED SILK 


MJOHON JIdHYS 
2 


REGENERATED CELLULOSE 


3 MOISTURE PROOFED REGEN. CELLULOSE 
| 


3 HEAT SEALING M.P. REGEN. CELLULOSE 


e PLIOFILM 


Table 1, and pictorially in Fig. 2. Even 
in thicknesses comparable with the 
0.004-in. varnished silks, permeation is 
still relatively very high; further, this 
holds good for the thicknesses tested up 
to 0.010 in. Applied finishes give 
improvement, and specifically selected 
media yield appreciable enhancement of 
impermeability qualities. This, however, 
is not the most fundamental mode of 
development and attention to the type 
of acetate, its mode of preparation, plas- 
ticizing, etc., is to be preferred. The 
organic films add thickness, impose extra 
operations in their application, and them- 
selves are subject to deterioration by age- 


MOISTURE PERMEABILITY NUMBER 
° ° ° 


CELLULOSE ACETATE 
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ing, so that their effective life is limited. 
However, their possibilities are shown by 
selected data given in Table 2 for two- 
coat finishes applied to one side of 
0.001 in. thick cellulose acetate film. This 
data is taken from the previous article 
and shown graphically in Fig. 3. Those 
interested in this mode of transformation 
of acetate film from the permeable 
to the relatively impermeable condition 
can experiment with pigmented media 
to obtain further improvement. Alu- 
minium powder would be an obvious 
choice as extending agent, and one of the 


Fig. 2.— Graphical 
comparison of 
moisture permea- 
bility values of 
various films. 


low viscosity ready mixed aluminium 
cellulose lacquers would, from its merits 
in other spheres, be expected to impzove 
upon the cellulose/synthetic lacquer illus- 
trated in the tables. 

The regenerated celluloses themselves 
were established as unsatisfactory with 
respect to moisture permeation, but the 
moisture-proofed varieties were shown to 
be very good, and the applied finish that 
imparted this quality to resist ‘‘ ageing ”’ 
without serious depreciation in moisture- 
proofness. Moderate heat appears to be 
the most serious of the ordinary deterior- 
ating agencies, while a note of warning 
must be given about specific organic sol- 
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Fig. 3.—The in- 
fluence of secondary 
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vents. The effect of the various ageing 


tests is clearly shown by the comparative 
values in Table 3, and their representa- 
tion in Fig. 4. . Moreover, the fact that 
they are coated on both surfaces signi- 
fies that this property of moisture- 
proofness is not lost at cut edges. It can 
be said therefore that the moisture-proofed 
types of regenerated cellulose films in 
thicknesses of the order of 0.001 in. are 
somewhat. superior to the established var- 
nished silks of 0.004 in. thickness with 
respect to impermeability to water vapour. 

Pliofilm of thickness 0.001 in. likewise 
was shown to be appreciably superior, but 
unfortunately the deterioration under 


conditions of exposure to moderate heat 
reduced the confidence that would other- 
wise be placed in this material. The test 
figures for relative moisture-proofness 
after artificial ageing are concisely sum- 
marized in Table 4 and represented in 
Fig. 5, and these can readily be assessed 
against those for the other materials 
described. 

The films of polyvinyl chloride and 
ethylene are not yet sufficiently well com- 
mercialized in thin gauges to be available 
at the moment. The polyvinyl chlorides 
that are obtainable of the order of 
0.004 in. thickness are rather limp for the 
purpose and rather surprisingly show no 
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superiority over cellulose acetate for mois- 
ture-proofing purposes. This, however, 
does not by any means signify that this 
type of material is barred, because the 
range of hardnesses shown by comparing 
the two similar German _ products 
Mipolam and Astralon, on the one hand, 
and the wide possibilities of co-polymeriza- 
tion of vinyl derivatives (e.g., chloride 
and acetate), as well as the inclusion of 


suitable addition agents, give ample 
encouragement to development work 
in this direction. Polythene in the 


available thicknesses of 0.003 in. to 
0.004 in. shows moisture proofing values 
of the same order as Pliofilm, that is, 
rather superior to varnished silks, and 
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does not show deterioration under condi- 
tions of heat up to 60 degrees C., or upon 
moisture exposure. It is not, however, 
really a commercial commodity in this 
thickness, and work is still required to 
develop the thinner gauges. 

From the mechanical and dimensional 
stability points of view it was shown that 
the cellulose acetates were good, with the 
one defect of tending to cockle after pro- 
longed exposure under the cylic humidity 
test. The strength characteristics of the 
moisture-proofed regenerated cellulose 
films were demonstrated as satisfactory, 
but dimensional stability under fluctuat- 
ing conditions of exposure was not 
entirely satisfactory. Pliofilm lost strength 
under the exposure tests. Polyvinyl 
chloride films can be strong and stable, 
but sufficient data are not available on the 
polyethylene films. 

Summarizing therefore, if thin plastic 
moisture-proofing membranes are required 
the moisture-proofed regenerated cellu- 
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loses and the Pliofilm types serve the pur- 
pose reasonably well under general 
conditions or excellently under restricted 
circumstances. The latter chiefly involves 
avoidance of undue temperature exposure. 
The position of the polyvinyls and poly- 
thenes is problematic, depending upon 
further commercial development. The ace- 
tates are not moisture proofing, although 
they have been known to give long ser- 
vice from the stability viewpoint in 
applications of this nature. The logical 
first field for industrial research, therefore, 
seems to be towards improvement in ace- 
tate films. his could usefully include 
consideration of the nature of the solu- 
tions from which the films are prepared, 


° 


60 


Fig. 5.—Effect 
of ageing on 
moisture 
permeability 
of Pliofilm. 


nature of plasticizers, and other addition 
agents. Or it can concern surface treat- 
ment, but in this direction the writer feels 
the most useful line of attack would be 
towards the production of a duplex or tri- 
plex film of aluminium/acetate, alu- 
minium/acetate/aluminium, or acetate / 
aluminium /acetate foil similar to the 
available materials built up from waxed 
paper and metal foil. 

It is appropriate at this stage to call 
attention to Saran, the American poly- 
vinylidene chloride plastic, that, as indi- 
cated in the article on this subject in 
‘* Plastics,’’ January, 1942, can be pro- 
duced in film form of thickness 0.001 in., 
having moisture impermeability at least 
five times as good as that of other organic 
films. Unfortunately this material is not 
yet available in this country for exhaus- 
tive tests on its suitability from other 
points of view, but it is further evidence 
of plastics development. 

(To be continued ) 
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Light Sensitive Plastics in 
Photo Engraving 


Dichromated Colloids 

UST over a hundred years ago, it was 

discovered that a number of colloids 
became sensitive to light when mixed 
with an alkaline dichromate while in 
solution and then dried. The-effect of 
light action was to render the colloid 
relatively indispersible, so that if a 
dichromated layer were exposed under a 
line negative it was possible to redisperse 
the unexposed portions of the image and 


retain an insolubilized colloid mass where 


light had reached the layer. 

While considerable research has been 
carried out on this phenomenon, the 
colloid involved has been almost exclu- 
sively gelatine, and for this reason the 
various explanations which have been 
put forward for the light-sensitivity and 
the actual action. of insolubilization are 
necessarily incomplete. Whatever the 
action of light may be, however, it is a 
fact that virtually any colloid which can 
be brought into dispersion in a solution 
which contains about 10 per cent. of its 
own weight of alkaline dichromate can 
be rendered insoluble on the action of 
light, and this statement is just as true 
of plastics as it is of gelatine, methyl 
cellulose, and _ natural - resins. For 
practical purposes, three colloids are in 
most general use in the photo-engraving 
industry at the present time, and in order 
that those unfamiliar with photo- 
engraving may estimate the probable 
value of plastics in this field, a brief 
summary of the processes involved is 
necessary. 


Present Photo-engraving Methods 

The basic principles underlying all 
present photo-engraving processes are as 
follow :— 

(1) On a metal surface a dichromated 
colloid layer is coated. 

(2) After exposure under-a line or 


A short discussion on this important 

section of the printing industry and the 

research carried out on the application of 
water-soluble resins 


By P. C. SMETHURST 


half-tone negative the unexposed colloid 
is redispersed, leaving bare metal where 
it was, but with a colloid image covering 
the exposed portions. 

(3) The bare metal is etched away to 
a suitable depth and a relief image in 
metal produced. 

For half-tone work it is most usual (in 
this country, at any rate) to use copper 
for plates and to etch with ferric chloride 
solution. The colloid used is fish-glue, 
which has the useful quality of hardening 
into a highly resistant layer to acids when 
heated for a few minutes to a temperature 
of 300 degrees C., and in skilled hands 
the most beautiful results are possible. 
For line drawings, however, and for a 
good deal of continentally produced half- 
tones, zinc is used as a metal base, and 
since the plate cannot stand such pro- 
nounced heating without crystallizing 
and becoming brittle, modifications have 
to be made in the process to meet the 
case. As a rule, for line images, 
dichromated albumen is used, and in 
order to give a_ sufficiently resistant 
image the colloid is rolled up with ink 
after development.- If this is done in a 
dish of water, the greasy ink adheres to 
the image lines, but not to the bared 
metal, so that a greasy ink image is 


formed on a bare metal ground. In order 


to protect the image lines still further, 
powdered resin may be brushed over the 
plate, when it adheres to the ink but not 
to the metal, and after applying heat the 
powder fuses to a compact mass which 
has excellent qualities of acid resistance. 
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Where half-tone images on zinc are 
printed, it is common to use a so-called 
“cold enamel’’ consisting of a dichro- 
mated shellac layer. This only needs to 
be warmed up to 60 degrees C. to pro- 
duce a layer highly resistant to the dilute 
nitric acid used in etching. 

These brief descriptions are only the 
bare bones of photo-engraving, but 
should be sufficient to indicate most of 
the real difficulties experienced in 
practical work. 


Qualities Required in a Dichromated 
Colloid Layer 


If the processes described were per- 
fection in themselves, the introduction 
of plastics into photo-engraving would be 
merely of academic interest. In actual 
fact, the use of copper for half-tone work 
is’ so costly that it is apparentiy 
becoming essential for zinc (or possibly 
magnesium-electron) to be used in its 
place, while so far as line blocks are 
concerned, a more resistant colloid to 
acids than albumen would at least get rid 
of the necessity for using greasy ,ink 
immediately after development. It is 
true that the shellac enamels now avail- 
able are highly successful, but they 
involve the use of a fair quantity of spirit 
for development, and since shellac is 
rarely identical in two different deliveries 
it must be an exceedingly difficult matter 
to market a shellac enamel commercially. 

Under such circumstances it is hardly 
surprising that for many years now it has 
been suggested that Bakelite or some 
similar plastic should be: used to provide 
the resist layer, and reference to Eder’s 
“Formule and Tables for Photo- 
gtaphers’’ (1933 edition) shows that 
Bakelite, Albertol, and Novolac, among 
others, may be differentially insolubilized 
by the action of light and dichromate 
under the usual conditions of photo- 
engraving. _ Once this had been put 
forward as a practical process (although 
its seems doubtful if the above plastics 
have been widely adopted in. the block- 
making trade) it was only a short step 
to further proposals, and a wide variety 
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of interesting suggestions have since been 
made. Before they are considered in 
detail, however, the qualities required in 
a Satisfactory dichromated colloid layer 
must be set down in order that plastics 
engineers may have an opportunity to 
make further useful suggestions of their 
own. 

The essentials are the following:— 

(1) The colloid should be—if possible 
—dispersible in water. Failing this, 
methylated spirit is suitable, but unusual 
solvents such as ketones and the like are 
undesirable on account of their unfami- 
liarity. 

(2) No precipitation should result when 
dichromates are added to the solution, and 
the latter is preserved in a brown bottle. 

(3) The sensitized solution should coat 
readily and evenly on clean metal in a 
thickness of about one ten-thousandth of 
an inch, 

(4) The unexposed portions of colloid 
shall be readily redispersible in (prefer- 
ably) water or spirit, after the plate has 
been exposed. 

(5) The image must resist the etching 
solutions used for a considerably longer 
time than that of etching proper, in order 
to give a margin of safety, and in order 
to avoid difficulties in heating the metals 
used, any. hardening should not involve 
a higher temperature than 100 degrees C. 
nor a longer time than about 10 mins. at 
this temperature. ,(If heating can be dis- 
pensed with, so much the better.) 

(6) The sensitivity to light shall be 
sufficient to involve an exposure time not 
longer materially than that at present 
used with shellac, albumen and fish-glue. 
This implies that the layer does not itself 
absorb ultra-violet and blue light except 
by virtue of the alkaline dichromate 
present in it, and that its quantum effici- 
ency is of the same order as that of the 
colloids already mentioned. (This last 
point does not seem to be difficult to deal 
with, since it would seem that the quan- 
tum efficiency of alkaline dichromates is 
almost identical whatever the colloid 
used with it. The absorption of actinic 
light is thus the primary difficulty with 
which one has to contend.) 








Writing in 1988, W. H. Wood! sum- 
marized the possibilities of plastics in 
this connection by remarking that of 
the water-soluable plastics available, 
the polyvinyl alcoholic esters offered the 
greatest interest, since they formed layers 
with good adhesion and mechanical 
strength. The raw materials, he sug- 
gested, were more standardized than such 
water-soluble plastics as urea-formalde- 
hyde and similar amide-aldehyde resins, 
while his complaint of many of the poly- 
carboxylic compounds was that they were 
difficult to coat and to develop after expo- 
sure. Water-insoluble layers he ruled out 
of court on the ground that they required 
spirit developers, and thus, it would seem, 
offered no advantage over natural resins 
such as shellac. 

These suggestions have not been 
entirely borne out by facts, since quite a 
number of other types of plastics have 
been put forward in recent patents, while 
four important specifications involving the 
polyvinyls attack photo-engraving from 
the view-point of lithography rather than 
that of ordinary relief printing. 


Representative Processes Using Plastics 


It must be emphasized that at the 
present time the older processes of photo- 
engraving still rule generally, and that the 
trend of interest in plastics is shown almost 
exclusively by patent specifications. The 
present writer has suspected, from the 
incidence of references to phenol-formalde- 
hyde resins in photographic literature, 
that a good many cold enamels on the 
market which are normally supposed to 
contain shellac probably also contain a 
considerable proportion of plastics of the 


Bakelite type. Such a cold enamel, when 


normally treated after development by 
warming up to about 100 degrees C., 
would tend to stabilize and to become 
satisfactorily resistant to acids, yet its 
treatment in ordinary practice would be 
more or less identical with that which is 
required by shellac. 

Turning to quite a different type of 
material, a patent was granted some years 
ago” covering the use of casein in a 
manner rather similar to that described 
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for the dichromate-albumen method of 
making line blocks, the layer being com- 
posed of casein, gluten acetate and 
xyloidin acetate, and the sensitizer being 
an alkaline dichromate as usual. 

The polyvinyls were included in an 
early patent? by the Deutsche 
Forschungsgesellschaft, and it would 
appear that their specification covers most 
of the possibilities of this material. The 
claim is for a layer containing a polyviny] 
alcohol, or a water-soluble ether, ester or 
acetyl product of a polyvinyl alcohol, 
sensitized by an alkaline dichromate, and 
containing both plasticizers and hardening 
or curing agents. While no proof is 
possible at the present moment, it would 
seem that the product called ‘‘ Grafa” 
enamel! now on the German market is 
based on this specification. 












Another early patent® by I. G. 
Farbenindustrie covers a similar use of 
polyacrylic acid and its water-soluble 
salts. In this case, however, it is not 
certain whether the intention was to pro- 
vide a swelled relief image or to adopt 
the more usual photo-engraving methods. 

Variations on accepted processes have 
also been suggested, one of the neater and 
most interesting specifications being one 
which covers the use of a condensation 
product of urea and formaldehyde which 
is itself light-sensitive, so that no 
external sensitizer is necessary. This par 
ticular field is one which would appear to 
offer distinct possibilities for the future, 
and a very similar suggestion reached the 
writer lately which involved a mixture of 
furfural and aniline, which is also appar- 
ently sensitive without external agents. 
This suggestion came through so many 
hands that it has proved impossible to 
quote references to the original statement.) 

In a similar manner, iodoform and lead 
triethyl iodide have been suggested as 
photo-sensitizers for urea-aldehyde con- 
densation products, as well as for such 
natural matetials as asphaltums. There is 
consequently an interesting field for 
research in the matter of photo-sensitivity 
with plastics, quite apart from theif 
general reaction to light in the presence of 
dichromates. 
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Variations in Standard Methods 

It was mentioned in connection with 
the I1.G.Farben. patent above that it 
seemed doubtful whether a normal method 
had been intended, since there is a specific 
reference to the production of swelled 
relief images. It is clear that interesting 
and useful variations on accepted methods 
would result if a satisfactory relief image 
could be produced without the etching 
process, and a number of patents have 
been granted for means of accomplishing 
this particular object. Polyvinyls have 
been mentioned in another I.G.Farben- 
industrie patent? of early date, in which 
polymerized vinyl compounds are claimed 
to produce a relief printing image. 

A more unorthodox suggestion is that 
of Funk,’ who proposes to coat a number 
of light-sensitive layers on a support, the 
upper layers being the least sensitive. 
After exposure under a suitable negative, 
the result would be a relief image, and it 
is claimed that after hardening the relief 
gives a printing surface of long life. 

Four specifications by Dupont are also 
interesting here, although they are more 
telated to lithography than photo-engrav- 
ing. (In lithography a surface is formed 
which differentially accepts greasy print- 
ing ink, so that when rolled up with the 
ink roller the background repels ink while 
the image accepts it. There is no relief 
image in the ordinary sense of the word, 
and the uninked background comes into 
contact with the paper during the action 
of printing.) These specifications? 
involve a polyvinyl layer which is photo- 
chemically hardened during exposure, and 
will subsequently accept ink on the image 
but not on the unhardened background. 

It would be a pity not to mention here 
a patent by Kodak,!® which—although 
not immediately concerned with either 
plastics or with ordinary photo-engraving 
—offers an interesting example of a varia- 
tion in accepted practice of a very neat 
kind. The intention here was to provide 
a photo-sensitive layer coated on glass, 
so that after exposure and development 
the glass could be etched with acid, thus 
giving a photo-etching process of valuable 
type. The basis of the process is an 
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aromatic ketone derivative which, under 
the action of light, is converted into its 
stereo-isomer, thus giving differential 
solubility of the exposed and unexposed 
portions. Piperonalacetophenone and 
benzalacetophenone are two examples. 
given, and the layer also includes both a 
substance to inhibit crystallization of the 
light-sensitive ketone, as well as a wax to 
improve its consistency. 


Conclusion 


It will be seen from the above series 
of examples that a considerable amount 
of thought has aiready been expended on 
plastics and their uses in the field of 
photo-engraving. It is, however, notice- 
able that the chief exponents in this field 
have up to the present been the photo- 
graphic manufacturing firms, rather than 
the plastics industry itself. This is 
probably to be expected, since the con- 
sumption of plastics in the form of light- 
sensitive solutions by the photo-engraving 
industry of this country during the course 
of a year would be exceedingly small 
when compared with the demands on the 
same materials for other purposes, yet it 
does seem unfortunate that firms which, 
in the nature of things, should know more 
of the subject than anyone else have not 
yet made any particularly great contri- 
bution to our knowledge in this field. The 
production of relatively small quantities 
of a pure and consistent plastic material 
for light-sensitive processes is, of course, 
quite a different matter from the bulk pro- 
duction of moulding powders and the like, 
yet it is to be hoped that some firm may 
find this field of sufficient interest to carry 
on experimental work. 
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AND PLASTICS 


HE sales manager of a_ plastic 

moulding firm looking through his 
order books can feel fairly well satisfied 
with the present state and, while fire- 
watching, may dream that the Plastic 
Golden Age has already arrived! Has it 
really, or have we still to look ahead to 
the time when again discussions about 
excessively low prices of competitors and 
how to meet them will take place? 

The development of the past few years 
shows that plastic mouiding will not be 
confined exclusively to the moulding 
industry, but that many firms, especially 
those of the electrical and motorcar 
industries, will fit their works, as they have 
already partly done, with presses and 
mould their own mouldings in thé same 
way as they machine their metal parts. 
Better and more automatic machinery and 
improved moulding powders are being 
put on the market, injection moulding of 
thermosetting as well as thermoplastic 
materials is progressing favourably; all 
these make it easier to start up subsidiary 
moulding shops. 


Probable Changes in the Industry 


The work of the old experienced mould- 
ing firms will probably, therefore, be 
restricted and mainly directed to lines of 
business in which their long-standing 
experience is essential and as such appre- 
ciated and remunerated; for instance, on 
the production side of work of the highest 
accuracy or large parts which require 
investment and maintenance of expensive 
machinery, or on the supply side for 
deliveries to the trades or to firms not 
producing technical products. Will the 
production ~ capacity increased by the 


requirements of the war find its outlet in 
greater competition and underselling, in 
manufacturing and using cheaper grades 
of materials, which, by reason of their 
shortcomings, 


will certainly be preju- 
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By 
W. CORNEHLI 





A plea for post-war preparation by 
standardization, to avoid waste 
and unnecessarily high cost 
resulting from lack 
of co-operation 


dicial to the good name of the whole 
plastic industry? 

The following comments will give some 
hints on which future business may con- 
centrate. One way will lie in further 
co-ordination of the industry, as _ was 
already done by the creation of an Export 
Group; another would lie in the standard- 
ization of products. 


The Value of Standardization 


After the war, reconstruction in many 
spheres of various industries will have to 
take place; for instance, there will be the 
rebuilding of cities, the building of new 
ships, overhaul and modernization of pro- 
duction and the equipment of factories. 
Large quantities of various articles will 
be needed and it is to be hoped that the 
many advances and new applications of 
plastic materials achieved in this war will 
give a stimulus to the use of plastic 
materials for their own merits and not to 
treat them merely as temporary substi- 
tutes for war-time purposes. To achieve 
this result, steps should now be taken in 
preparing standards for post-war pro- 
ducts. The standardization of moulding 
powders (phenolic woodfilled, impact 
resistant, heat resistant materials, etc.) 
should be supplemented by making avail- 
able data sheets on the physical, 
mechanical, and other properties, giving 
minimum standardized figures on which 
the designer and prospective user could 
rely. Another step would be to stand- 
ardize those products for which the 
post-war reconstruction will have big 
demands The American journal 











API 


** Mc 
issue 
enab 
from 
artic] 
savin 
whic! 
sion 
and | 
artic] 
reduc 
moul 
Th 
ducts 
the u 
withc 
rely | 
keep 
prod: 
own 
him 
effici 


Re 
moul 
probl 
but 
tende 
out } 
resul' 
non -] 
With 
larly 
stren 
visio 
incre 
tende 
wher 
cavit 
the 
Schn 
“Ku 
syste 
flow 
entir 
unifc 
mou! 
tion 
influ 





742 


vhole 


some 
con- 
irther 
was 
xport 
dard- 


many 
ve to 
ve the 
| new 
f pro- 
ories. 
; will 
it the 
ns of 
r will 
lastic 
10t to 
ubsti- 
hieve 
en in 

pro- 
ilding 
mpact 

etc.) 
avail- 
sical, 
xi ving 
which 
could 
stand- 
1 the 
e big 
yurnal 





APRIL, 1942 


‘‘Modern Plastics’’ publishes in every 
issue a Sheet with details of stock moulds, 
enabling the prospective buyer to choose 
from a certain number of standard 
articles for his own requirements, thus 
saving him the cost of a new mould, 
which so often interferes with the conclu- 
sion of a transaction. Standardization, 
and by it the increase of demands for an 
article, will facilitate production and will 
reduce the inconvenience of changing 
moulds for production of small quantities. 

Thus standardization of moulded pro- 
ducts would be of great significance for 
the user and moulder; the user could buy 
without incurring tool costs and could 
rely on the “‘ brand ’”’; the moulder eould 
keep stocks without undue risks and could 
produce these parts whenever it suits his 
own production timetable, thus enabling 
him to work more economically and 
efficiently. 
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In Germany many moulded products 
have been standardized, and have thus 
helped to increase the sale of these pro- 
ducts. Influenced by the shortage of 
certain raw materials, the use of plastic 
products has been rapidly increased in 
the past few years. Manufacture has 
been helped by the standardization of 
wheels for steering or regulating purposes 
for machine tools, ships, armatures, 
handles for electrical apparatus and 
hoists, pulleys with and without bearings 
for aeroplanes, bobbins, and other parts 
for the textile industries, and so on. 
Standards created originally for other raw 
materials such as cast iron or brass have 
been changed to comply with the use of 
plastic materials. 

As economy will be of vital importance 
in post-war production, standardization 
of their products will greatly help the 
plastics industry. 








Separation of Fillers 


Resin and filler mixes comprising 
moulding powders present a number of 
problems not only during transport, 
but also in use as a result of the 
tendency of the mixture to separate 
out into non-uniform areas, either as a 
resuit of shaking during carriage or of 
non-hydrostatic flow during moulding. 
With the latter aspect we are particu- 
larly concerned. The design of high- 
strength components often demands pro- 
vision of ribs. For example, to give 
increased @igidity. Unfortunately, the 
tendency of fillers to behave anomalously 
when the resin is forced into the moulding 
cavities often operates somewhat against 
the full attainment of this ideal. 
Schmittmann in ‘‘ Kunststoffe’’ and 
“ Kunststofftechnik ’’ describes a series of 
systematic tests carried out to ascertain 
flow conditions required in order that the 
entire plastic mass may distribute itself 
uniformly as regards constitution in a 
mould cavity, such as a rib. Local separa- 
tion which frequently occurs not only 
influences mechanical properties, but also 


in Moulding Powders 


reacts upon moisture-absorbing capacity 
properties. Separation may be due to 
various causes, such as incorrect mould 
design and lack of uniformity in speed 
of flow and quality of flow of the filler; 
proper curing time has probably some 
influence, whilst, if the closing time of the 
mould be too extended, non-uniform heat- 
ing may result, thus aggravating any ten- 
dency for segregation to occur. The ‘phe- 
nomena ‘were studied by microscopic tech- 
nique, specimens being etched with 5 per 
cent, aqueous silver nitrate: this is suit- 
able for macro- and micro-examination. 
Samples are immersed for some hours in 
the solution, organic fillers reducing the 
silver nitrate and giving rise to black 
deposits of metal silver; there is no 
need to remove the skin from the mould- 
ing, but the surface should be degreased 
in order to promote uniform action of the 
etchant. Filler separation is shown up 
with remarkable clarity, and, on the 
basis of such observations, mould design 
and pressing conditions may be modified 
until the evil is overcome. 
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INQUIRIES AND ANSWERS 


(In Which is Included General Correspondence) 


IMPORTANT NOTICE: If inquirers wish to receive 
replies by post, a stamped and addressed envelope must 
be included in their letter. Unless otherwise stipulated, 
it is understood that the submission of a problem 
to the Editor permits its publication in this journal. 


Replying to the inquirer, O.B. and C., 
Ltd. It is with pleasure inquiries of this 
nature are welcomed, because at last one 
feels manufacturers are acquiring the 
knowledge that plastics are definitely 
useful as well as being ornamental. 

For this reason I am endeavouring to 
give O.B. and C., Ltd., whatever help I 
am able. 

Unfortunately, 
with a 


I am not acquainted 
plastic, but will 


rag - filled 


endeavour to produce in theory the pins 
they require from  injection-moulding 
powder. 

Referring to the drawing enclosed, if 
the pin is split lengthwise along the C/L, 
as shown by the line B.B., a simple 
mould could be made of which no 
explanation is necessary. The pins from 
this mould, however, would tend to have 
a slight flash mark along their length, 
which may be detrimental when pushed 
into a hole. Should the fit of the pin in 
the hole be required exact, the mouldings 
would have to be made in a tool similar 
to that shown on the accompanying 
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drawing. The small notches in the end 
can be made as shown by the slides 
(CCC). These slides are operated upon 
the closing of the tool by the cams (D). 
The plastic is then injected into the 
mould. As the mould opens the cams (E) 
move the slides, allowing the tongues 
forming the notches to be removed from 
the mouldings. 

The openings (F) in the slides allow 
the mouldings to be ejected upon the final 
opening of the tool by the ejector pins 
(G). 

The mouldings from this tool will have 
a slight mark around the pointed ends, 
due to the failing of the sharp edge of the 
egg-shaped recess in the end of the 
ejector pins. This could be cleaned as a 
separate operation. If the design of the 
mouldings could be moderated to accom- 
modate this, as at H, very little hand 
work would be necessary. 

If the inquirer would care to communi- 
cate with the writer there is every 
possibility that Messrs. International 
Model Aircraft, Ltd., Morden Road, 
Merton, S.W.19 (the firm with whom he 
is employed), would consider the manu- 
facture of these pins, provided they are 
required for national purposes. 

A. W. MACKRELL. 


[Epitor’s NotE.—We are greatly indebted 
for the above suggestion and for the 
excellent drawings that accompany it. 
As was indicated in the March issue, the 
pin is for aircraft work and the inquirer 
thought rag (i.e., fabric) filled should be 
used. Although subsequently he wrote 
saying that the pin would not be sub- 
jected to shear, we refrained from 
Suggesting thermoplastics and therefore 
the injection moulding technique. 
Obviously, too, machining from cast- 
resin rod is a possibility. ] 


Centrifugal Pumps and Plastics 


We have for some time considered the 
possibility of making certain of our 
Mopump Centrifugal Pumps, as generally 
illustrated and described in our booklet 
No. 514 enclosed, in plastic material. In 
this connection we more particularly have 
In mind the dealing with acid, such as 
five to ten per cent. sulphuric acid, a most 


difficuit material to handle, more concen- 
trated acids, nitric and hydrochloric, in 
various strengths and _ temperatures. 
Apart from the above, we have also under 
consideration the manufacture of more 
simple pumps, from the point of view of 
a higher rate of production and elimina- 
tion of machining. 

The main object of this letter is to ask 
you to be good enough to suggest to us 
the names of firms manufacturing plastic 
material who would be likely to be 
interested in our suggested development. 

Stockport. R. B. ann Y., Ltp. 
{[Epitor’s Note.—The above request in 

view of its nature is most encouraging. 

We have always. believed that the 

chemical industry would find much of 

value in the plastics industry. More- 
over, for some years now the problem of 
building chemical plant, storage tanks, 
piping, condensing towers, pumps, etc., 
has been attacked very successfully. The 
outstanding example is the use of 

Keabush, an asbestos-phenolic resin com- 

pound which is used to build quite large 

structures, pumps, etc. It is not, how- 
ever, moulded in a conventional press. 

Moulded casings for pumps have already 

been made in the U.S.A., and 

(‘‘ Plastics,’’ September, 1941) cast 

resins have been employed to make 

pumps. It is readily conceivable that 
both casings and vanes for centrifugal 
pumps can easily be moulded. } 


Honeycombed Plastics 
I believe .that a thermosetting plastic 
is manufactured, the main feature of 
which is its resemblance to honeycomb. 

It appears to be aerated in the process 

of manufacture, and, while having no 

outstanding strength figures, it is remark- 
ably light. I would deem it a favour if 
you would let me have your views on the 
matter, in addition to the name/s of any 
manufacturer /s who have interests in the 

above material. H.C. 
Hants. 

{Ep1tor’s Note.—We presume the inquirer 
refers to the plastics that have been 
developed for insulation work or in one 
instance to the. new type of dental plate 
plastic. 

Apart from vesiculated rubber and the 
well-known Onazote (‘‘ aerated ’’ hard 
rubber) which is used for insulation and, 
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bonded to wood, for normal structural 
purposes, chlorinated rubber is now 
obtained in this form by J. Burns and 
Co., Ltd. Portland Plastics, Ltd., are 
making a special form of methyl metha- 
crylate resin by the pressing of hollow 
spheres of the material. We believe the 
specific gravity of this material was of 
the order of 0.2. It certainly floats very 
easily in water. Although not of the 
type referred to’ by the reader, light 
structures made from celiulose acetate in 
a manner similar to the form of corru- 
gated paper are those made under the 
trade names of Isoflex and Isolumen. ] 


Cast Resin Models 


We are interested in plastic models as 
shown in your journal, March, 1942, pages 
50 and 51, and would be glad if you could 
give us any further particulars you may 
have regarding these models, also parti- 
culars of the material used. 

TECHNICAL INFORMATION BUREAU, 
THE AusTIN Motor Co., Ltp. 
Birmingham. 


[EpiTor’s Note.—The manufacturers of 
the models in question are Runcolite, Ltd. 
Another manufacturer to whose work we 
have also given publicity is J. Burns and 
Co., Ltd. The material used in both cases 
was Catalin, the phenolic cast resin. 
Doubtless ‘‘ Perspex,’’ the methyl metha- 
crylate resin, can be used if available in 
thick block cast form. ] 


Artificial Eyes 


I am interested in the manufacture of 
artificial human eyes and would be 
pleased if you would inform me if these 
products have been made in_ plastic 
materials with any success. 

If so, would you be kind enough .to 
send me the names of any firms who are 
interested in this business and advise me 
of any literature on the subject. 

Bournemouth. E.J.S. 


{Epiror’s Note.—We have no knowledge 
that anybody is working on the produc- 
tion of artificial eyes from plastics in 
which the reproduction of the coloured 
iris and pupil is so very, difficult, even by 
the fusion processes in glass eye manu- 
facture. We have, of course, heard of the 
generally well-known production of trans- 

parent plastic lenses (not spectacles) that 
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are fitted on the eyeball itself, but we pre- 
sume the inquirer does not refer to this. 
One company that probably knows some- 
thing about the matter is Portland 
Plastics, Ltd., where excellent work on 
plastic surgery with ‘‘ acrylic ’’ resins is 
being done. As we have indicated, the 
difficulty would be to colour in the iris, 
without bleeding. On the other hand, 
coloured irises and pupils could be 
pressed on the eye separately. ] 


Low-loss Electrical Plastics 


We should be glad to know if you 
can put us in touch with any manufac- 
turers of plastics which have the follow- 
ing characteristics : — 


1. Have very low losses at high fre- 
quencies (about 30 Mcs/sec.). 


2. Are easily machinable. 
3. Have good mechanical properties. 


By low losses we mean that the material 
should have a Q-value of at least 160 
(compared to air 170), a power factor of 
about .015, and a permittivity of about 4. 


AUTOMATIC TELEPHONE AND ELECTRIC 
Co.,; Lrp. 
Liverpool. 


[Epitor’s Note. —From the electrical 
strength point of view, polystyrene cer- 
tainly fits the bill. Methyl methacrylate 
is not quite as good, but permittivity 1s 
between 2.6 and 4.0, depending on 
frequency and power factor 0.019 and 
0.038. The latter lends itself readily to 
machining and is available in block or 
thick sheet form. Polystyrene, on the 
other hand, is not so readily machineable, 
nor is it, so far as we know, available 
here in any form other than moulding 
powder. The tensile and impact strengths 
of polystyrene are lower than those for 
poly-methylmethacrylate resins. Further 
information can be obtained from British 
Resin Products, Ltd. (on Distrene, poly- 
styrene), and from I.C.I. (Plastics), Ltd. 
(on ‘‘ Perspex,’’ poly-methylmethacry- 
late). |] 





The fact that goods made of raw materials 

in short supply because of war conditions are 

advertised in this journal should not be taken 

as an indication that they are necessarily 
available for export. 
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PRODUCTION 
NEWS 


WAR DAMAGE ACT.—The Board of 
Trade announced’ in September, 1941, that, 
with the approval of the Treasury, it had 
been decided that the premium payable 
under the business scheme for the 12 months 
ending September 30, 1942, would not 
exceed 30s. per cent. For the period of six 
months to March 31, 1942, the rate of 
premium was fixed at 15s. per cent. Having 
regard to present conditions and to the 
amount already paid by way of premium, 
the Board have, with the approval of the 
Treasury, decided to fix the rate of premium 
for the whole of the year to September 30, 
1942, at 20s., so that the premium to be 
paid for the remaining six months ending 
September 30, 1942, will be 5s. per cent. 


“ METRELITE.”’—In previous issues of 
“Plastics ’’ we have given considerable 
prominence to the subject of metal-spraying 
on plastics and more especially to the work 
recently carried out by Runcolite, Ltd. We 
have now received from this concern a new 
pamphlet dealing with ‘‘ Metrelite,’’ the 
trade name of their metal-sprayed plastic 
sheet. 

‘““Metrelite ’’’ is a product designed to 
combine the advantages of synthetic resin 
bonded boards with the screening properties 
of metal. It can be cut, drilled or punched 
comparatively readily and will be found 
excellent for all*forms of machining. The 
metal coating is extremely tenacious and its 
screening properties have been the subject 
of a test by the National Physical Labora- 
tory, the results of which show that a zinc 
coating of standard thickness has properties 
equal to those of tin foil of .02 mm. The 
adhesion of a standard coating of zinc is 
such that a standard ‘‘ Metrelite ’’ paper 
board of 1-64 in. thickness can be folded 
without upsetting the continuity of the 
metal coating. ‘‘ Metrelite ’’ is mainly used 
in the wireless industry. Its use for 
screening purposes results in a considerable 
Saving of weight and space, which in so 
Many instances are factors of paramount 
importance. Boards are supplied in 
Standard sizes of 20 ins. by 40 ins. and are 
made in two qualities, bonded paper boards 
(“‘ Metrelite P’’) for general screening pur- 
poses and bonded fabric boards (‘‘ Metrelite 
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Raw Materials, New Plant, Works 
Organization, Control Apparatus, 
Research, Personal aad Trade Notes 


F’’) for uses dependent upon greater 


strength. Each quality is available in 
1-64-in.,  1-32-in., 1-16-in., and  1-8-in. 
thicknesses. 


‘* PLASTICS IN INDUSTRY.’’—It is 
pleasing to note that a second edition of 
this book by ‘‘ Plastes ’’ has now been pub- 
lished. The first edition was out of print 
within nine months, which gives some indi- 
cation of its value or perhaps more 
accurately the way in which Industry has 
become aware of the new constructiona! 
materials offered by plastics fabricators and 
moulders. Naturally, the war has speeded 
up enormously the tempo of this recogni- 
tion and we can be sure that such progress 
has been made that the effect will not be a 
passing one. 

The new edition has kept adequate pace 
with the great advances made during the 
short period elapsing, since the first edition 
was written. A new chapter dealing with 
Insulation has been included and suitable 
additions to other chapters have been made. 
As a result of a general demand, the authors 
include a comprehensive list of available 
literature on the subject, while under the 
more detailed descriptions of individual 
plastics trade names of available materials 
made in various countries, e.g., Great 
Britain; U.S.A. and Germany, are given. 

The book is published by Chapman and 
Hall, Ltd., Henrietta Street, London, W.C., 
at 15s. net. 


PULLEY CALCULATOR. — Newman 
Motors, of Bristol, have issued an interest- 
ing type of pulley calculator,, which will 
prove of practical utility to all draughts- 
men and engineers who have _ pulley 
problems to solve. It takes the form of a 
flat, circular, calibrated disc, fitted with a 
second concentric, calibrated, celluloid disc. 
The calculator is virtually a circular slide- 
rule designed to simplify calculations of 
pulley sizes and speeds. The price is 2s. 6d. 


SKILLED ENGINEERS.—As is. stated 
in the recently published Report of the 
Committee on Skilled Men in the Services, 
the Committee, at the request of the Service 
Departments, invited a number of employers 
in the eggineering industry and the engineer- 
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ing trade ugions to furnish lists of men of 
certain skill formerly employed by them and 
now in the Fighting Forces, so as to bring 
these men under review by the Service 
Departments and ensure that, so far as 
possible, they were used on work in accord- 
ance with their skill. As a result of this 
invitation, some thousands of names, with 
relevant particulars, have been transmitted 
by. the Committee to the Service Depart- 
ments and active steps have been taken by 
the latter to examine and deal with all cases 
in which there appeared reason for believing 
that the men’s skill was not being used to 
the best advantage. The Committee 
announce accordingly that they are prepared 
to receive from any employers who have 
not already furnished such information 
particulars of skilled men now in_ the 
Forces who were previously employed by 
them in any of the following occupations : — 
Blacksmith, boiler maker, coppersmith, 
electrician, fitter, metal machinist /setter- 
operator, millwright, moulder, pattern 
maker, plater, scientific instrument maker, 
sheet metal worker, shipwright, toolmaker, 
toolsetter, turner. 

It is not the intention of the Committee 
to obtain release of men from the Service, 
but to ensure that tradesmen who are 


necessary for the maintenance and repair of 
fighting equipment in action are adeqhately 


used in their trade capacity. But every 
skilled engineer who can be found in the 
Services not adequately employed at his 
trade and available for transfer will save 
unnecessary withdrawal from industry of 
other skilled men. 


MICANITE SAVINGS ASSOCIATION.— 
The staff and workpeople of the Micanite 
and Insulators Co., Ltd., have made a mag- 
nificent response to the invitation of the 
Borough of Walthamstow to assist in raising 
subscriptions during Walthamstow’s Warship 
Week. Through their own organization, the 
Micanite Savings Association, they raised 
during Warship Week the amount of 
£6,019. This remarkable total was sub- 
scribed by the workpeople and staff, the 
only amount which was not an individual 
subscription being £400, invested out of the 
funds in the hands of the Micanite Com- 
pany’s Air Raid Assistance Committee. 

The Micanite Savings Committee aimed 
at a target of £3,000, for the purchase of 
a motor launch, complete with A.A. guns 
and depth charges, but the enthusiasm for 
the effort resulted in the target being more 
than doubled. e 
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BRITISH XYLONITE CO., LTD.—At ° 
the Annual General Meeting, held on 
March 31, the Chairman, Mr. C. F, 
Merriam, made a statement, from which 
we abstract the following points :— 

The only appreciable change in this year’s 
balance-sheet, compared witii that for 1940, 
relates to subsidiaries. In the past, Halex — 
and Cascelloid have been financed partly by | 
loans from the Parent Company, but, dur-~ 
ing’ 1941, the finances of these two sub- | 
sidiaries were put on a more permanent 
basis by funding their loans. ‘ 

The most noticeable cuange in the asset 7 
side of the consolidated balance-sheet is the ~ 
increase in current assets by £345,000, © 
which is made up of £71,000 in additional © 
stock, £167,000 increase in debtors (both of 
which are due to expanding .business and 
higher prices), and an increase in cash of 
£106,000. On the debit side, current liabili- 
ties have increased by £360,000, of which 
£77,000 is due to sundry creditors. The 
main change, however, is that provision for 
taxation has had to be increased by 
£355,000, against which we have made 
increased payments in advance of £72,000, 
leaving a net increase of £283,000. 

The large increase in consolidated trad- 
ing profit is due to increased sales and to 
factories working to maximum capacity. 
Profit, before taxation, is over 50 per cent. 
greater than last year and amounts to the 
very substantial figure of £668,867. Taxa- 
tion, however, has nearly doubled, and 
takes 94 per cent, of this sum, leaving a 
consolidated net profit for the organization 
of only £41,418, of which the British 
Xylonite Company’s share is £32,331. 

It can be said that the paying away of 
94 per cent. of a company’s profit in taxa- 
tion is a very high proportion, even i 
these days. 





PERSONAL NOTES, ETC. 


M. AND B. PLASTICS, LTD.—Dr. 
K. G. A. Cock, Technical Manager of this 
company, has been elected to a seat on the 
Board and has been appointed Technical 
Director. 


INSTITUTE LUNCH.—The London Sec- 
tion of the Institute of the Plastics Industry 
is holding a lunch meeting on Wednesday, 
April 15, at Oddenino’s Restaurant, 54, 
Regent Street, London, W.1. Major S. M. 
Mohr, M.C., O.B.E., Chairman of The 
British Plastics ‘Federation, has kindly 
agreed to address the company after lunch. 





